President-Elect Carr, 
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DRAWER FRONT ABOUT MEET THE 
laminating fancy veneers cherry, 
mahogany and walnut curved drawer 
URAC 185 spread flat poplar woc 
core, the veneer applied, and the unit 
placed hydraulic press. Result—a 
permanently contoured single unit whose warp- 
resistant URAC 185 bond actually stron ser 
than the wood itself. 


Bonds for 


URAC® Resin 185 solved for 
Sanford Furniture Company 


ENDS END-GLUING PROBLEMS. Sanford isO uses 
URAC 185 for joining rabbeted posts end for 
dressers, chests and night tables. After URAC 
185 post rabbets, the posts and end are in- 
serted electronically-heated, specially 
press emerge permanently bonded. 


AMERICAN 


PLASTICS AND RESINS DIVISION 
32B Rockefeller Plaza, New York 20, 


Canada: North American Cyanamid Limited 
Royal Bank Building, Toronto, Ontario 
5550 Royalmount Avenue, Montreal, Quebe 


drawer backs out varied-width pieces oak uni- 
form thickness, edge-glued into one flat sheet. Though 
the joints are more than inch thick, URAC 185 
makes exceptionally strong, moisture-proof bond... 
forms large, sturdy, workable boards out small ones. 
Thus, scrap wood can salvaged and put good use. 


CHERRY PROVINCIAL, 
one the high-grade lines 

bedroom furniture produced 

Sanford Furniture Company, Sanford, 


GOT PROBLEM 
assembly gluing and laminating? 
The answer you need may 


Write today for complete information. 


~— 


On-the-job photo, Mid-State Wood Products Corp. 


HOLES BORED ONE OPERATION 


WITH GREENLEE NO. 386 GANG BORER 


Here’s another example how the universal- 
spindle gang borer speeds production, assures accuracy 
product. Mid-State Wood Products Corp., Rock- 
ford, Illinois, this machine with one quick stroke bores 
holes fir plywood speaker panels for television sets. 
Due its wide range and the convenience and simplicity 
its adjustments, the GREENLEE adapted great 
variety boring work. Universal spindles can quick- 
located any point along the table dozens can 
used for one operation. Available lengths from 
feet meet your exact production requirements. 


Write for Bulletin No. 386 GREENLEE BROS. CO. 
1754 Twenty-First Avenue, Rockford, Illinois. 
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GREENLEE WOODWORKING 
MACHINERY AND TOOLS 


The line wood- 
working 
tenoners, mortisers, borers, 
saws, planers, and shapers. 


GREENLEE DOUBLE-END 
TENONER ... often called 
woodworking plant 
Renowned for quick, easy setu 

and wide versatility. 
Tenoners also made GREENLEE. 


GREENLEE SINGLE 
exceptionally smooth 
single and double planers for fine 
work, high production. 


GREENLEE MOTOR-DRIVEN 
SHAPER all-around unit for 
high-speed, precision shaping. 
Double-spindle type, needs 

separate frequency changer. 


MORTISING AND BORING 
low Chisels, Multi-Spur 
Machine Bits and other tools 
mean top production 
from your woodworking 
machines. 


GREENLEE 
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Get swift satisfaction 


Creative 
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for your adhesive needs 


GLUES 


REICHHOLD CHEMICALS, INC. 


Your Partner 
Progress 


Whether you use hot press, cold press, R/F, 
whether you patch splice, whether you make ply- 
wood, furniture utilize wood waste, find the 


glue that’s right for you RCI’s wide-range line. 


RCI manufactures urea-formaldehyde, phenol-for- 
maldehyde and resorcinol resin adhesives, well 
soybean and casein glues produces its own phenol 
and formaldehyde assure quality supplies you 
promptly via rail tank car highway tank wagon 
from numerous strategically-located 


you technically from nation-wide field service offices. 


All ask you try production run the 
glue recommend for you. Call write us, and 


see why pays make RCI your source 
glue supply. 


Phenol 


Glycerine 


Sodium Sulfite 
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Synthetic Resins 
Chemical Colors 


NORTH BROADWAY, WHITE PLAINS, 


Phthalic 
Maleic 
Sodium Sulfate 
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Executive Officers 


President 
Pauley, Tacoma, Wash. 


President-Elect 
Carr, Sacramento, Calif. 


Vice President 
Christian, Tallulah, La. 


Past President 
Chesley, Crossett, Ark. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 


Southeast 


South-Central 
Eason, Memphis, Tenn. 
Northeast 


North-Central 
Alfred Hall, Madison, Wis. 


Northwest 
Fred Armbruster, Seattle, Wash. 


Southwest 
Shreck, San Francisco, Calif. 
Publications Committee 
Chairman 
Edward Locke, Madison, Wis. 
Editorial 


Editor 
Howard Rosenberry 


THE JOURNAL THE FOREST 
PRODUCTS RESEARCH SOCIETY 
published February, April, June, Au- 
gust, October and December the Forest 
Products Research Society, Box 
2010, University Station, Madison 
Wisconsin. Entered Second-Class Mat- 
ter, April 1952 the Post Office, 
Madison, Wisconsin. 


Annual subscription rate, $15.00; single 
copies $2.00, except December Annual 
Number, $7.00 Annual sub- 
$11.25 with voting, 
associate, and supporting memberships 
the Society. Remittances should made 
the Forest Products Research 
Ociety, 

editorial matters 
Editor, the Executive Office. 
The Society not responsible for views 
publications. 


JOURNAL 


JOURNAL THE 
FOREST PRODUCTS RESEARCH SOCIETY 


Vol. IV, No. 


April, 1954 


CONTENTS 


Page 
LAMINATING 
RESEARCH 
Determination the Fiber Saturation Point Wood Centrifuging 
The North Carolina Wood Products Laboratory James Bethel 
HARDBOARDS 
Sealers for Finish Coat Hardboard John 
Experiments Accelerated Method for Determining Water Absorption 


Fire-Resistant Boards Made Wood Strands and Inorganic Binder 


PULP AND PAPER 
Newsprint from Culled Hardwoods Reavis Sproull 


SEASONING 


Seasoning and Preservative Treatment Tanoak Robert 


LOGGING AND MILLING 


UTILIZATION 

PRESERVATIVE 


Absorption and Penetration Wood Preservatives Dip Treat- 
ments—A Summary Progress Frederick Brown and Robert 


PATHOLOGY 


Iron Stain from Metal Fastenings May Accelerate Decay Some Wood 

Observations Possible Method Predicting Soil-Block Bioassay Thresh- 

olds Distillation Characteristics the Weathered Creosotes Snoke 111 


MARKETING 


Marketing Hardwood Plywood, Behm; How the Architectural Wood- 
work Industry Has Analyzed Markets Build Sales, Charles Rinehimer; 
Status Wood Radio and Industry and Cabinet Field: Competition 
from Wood Substitutes, Arnold abig; Competitors Wood and 
Plywood, William Hunt; Wood Versus Substitutes the Furniture and 
Cabinet Industry, Rollin Yale; Masonite’s Place the Competitive 
Picture, Joseph Allegretti; What Are Forest Products, Ted Connelly; 
Remarks Panel Moderator, Charles Beiger; Wood Trends the Furni- 
ture Industry, Frank Whiting; The Wide Acceptance Wood, Burdett 
Green; Present and Competitive Items Hardwood Plywoods, Charles 
Close; The Case for Decalcomania Transfers Forest Products, 


Rautenbush. 
GLUES AND GLUING 
High Frequency Gluing Wood—What Glue Should Use 
DEPARTMENTS 
Around the World Forest Products Research 35A 
Abstracts Important Wood Industry Publications 39A 


National Meeting Abstracts 


Official Technical Program 


Forest Products Research Society, Eighth National Meeting 
May 1954, Grand Rapids, Michigan 
Pantlind Hotel and Civic Auditorium 


SESSION I—PACKAGING (Red 
Gold Room; 8:30 A.M., Thursday, 
May 6). Chairman: Earl Stivers, 
Package Research Laboratory, Rock- 
away, New Jersey. 


Types Damage Furni- 
Association American 
“Requirements for Good Furniture 
Excelsior Corporation. 

“Cushioning Furniture Prevent 
Kellicutt, Forest Products Lab- 
oratory. 

“Testing Furniture Packs Assure 
Good Balster, Don 
Quinn Co. 

Small Parts Pallet Boxes 
(Inter and Intra Plant 
Irwin, General Box Company. 
and Packing Automotive 
Vehicles and Components for Export 
Shipment” Peister, General 
Motors Overseas Operations. 


SESSION II—WOOD COMPOSI- 
TION BOARD (Black Silver 
Room; 8:30 A.M., Thurs., May 6). 
Chairman: Marra, Washington 
State Institute Technology, Pull- 
man, Wash. 


“The Use Plastic Surfaced Compo- 
sition Board Home and School Fur- 
David McCalla, Fiberesin 
Plastics Company. 

“The Effect Particle Size and Shape 
the Strength and Dimensional 
Change Properties Resin Bonded 
Wood Particle Turner, 
Olin Industries. 

“The Manufacture General Purpose 
and Decorative Pressed Wood Boards 
Lumber Company. 

Manufacture Molded Articles 
From Resin Bonded Granulated 
eph Grano, Jr., Monsanto Chemical 
Company. 

Composition 
Crafton, Chipcraft Company. 


SESSION MACHIN- 
ING (Black Silver Room; 1:30 
P.M., Thursday, May 6). Chairman: 
Patronsky, Wabash Screen Door 
Company, Minneapolis, Minnesota. 


Recorder: Russell Deckert, 
State College, Forestry, Syracuse, 
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Work Wood Plan- 
Petter, Jr., Buss Machine 
Works. 


Tests Wood with the 
Products Laboratory, and Harold Nel- 
son, Ekstrom—Carlson Co. 


“Wood Machining Research with High 
Speed Motion Robert 
Hoyle, Jr., and Wilfred Cote, 
New York State College Forestry. 

“Wood with Coated 
man Franz and Edward Hinken, Uni- 
versity Michigan. 


SESSION IV— WOOD DRYING 
(Red Gold Room; 1:30 
Thursday, May 6). Chairman: Ray- 
Laboratory, Madison, Wis. 


TIMETABLE 


TUESDAY, 
May 4 


ay 5 


WEDNESDAY, 


FRIDAY, 


THURSDAY, 
May 


7:00 Author’s Breakfast 
a.m. Room 222, Pantlind 
7:30 Author’s 
a.m. Room 222, 
8:00 Registration Registration Registration 
a.m. Lobby, Pantlind Lobby, Civie Audi- Lobby, Civie 
torium torium 
8:30 Technical Sessions Ladies trip 
a.m. I. Packaging Holland on Lak: 
Red Gold Room, Michigan 
11:30 Civie Auditorium (8:30 a.m. 
a.m. 2:30 p.m.) 
Wood Composi- 
tion Board 
Black Silver Room, 
Civie Auditorium 
9:00 Subject Matter Com- Technical 
a.m. mittee Meetings: V. Glues and Glu ng 
(Pantlind) Black Silver Room, 
noon Glues and Gluing Civie Auditorium 
Room 222 
Packaging VI. General 
Room 324 Red & Gold Room, 
Wood Machining Civie Auditorium 
Room 323 
Wood Composition 
Board 
Room 325 
Wood Preservation 
Room 327 
Wood Finishing 
Room 328 
Opens 9:00 a.m. 
Woodworkers’ Indus- 
try Audi- 
torium 
Plant Tours (leave 
Pantlind) 
John Widdicomb Co. 
American Seating Co. 
Mueller Furniture Co. 
Furni- 
ture Co. 
Grand Rapids Varn- 
ish Corp. 
10:00 FPRS Executive 
a.m. Board Meeting 
to 
5:00 
p.m. 
10:30 
a.m. Ladies visit 
Widdicomb Co. 
showrooms 
11:00 Address Ladies 
a.m. Mrs. Paul Gobel, wife 
mayor Grand 
Rapids and nationally 
known columnist and 
speaker the role 
women in government 
Continental Room 
the Pantlind Hotel 
11:30 FPRS Annual 
a.m. 


Members Business 
Meeting 

Red Gold Room, 
Auditorium 


APRIL, 


“The Rays the Differen- 
tial Shrinkage Red 


Consumption the Kiln Dry- 
ing Western 
Booth-Kelly Lumber Company. 


the Thermal Efficiency 
Hoyle, Jr., State 


Drying: Its Appli- 


Bow Crook South- 
ern Yellow Pine Dimension with 
King, Texas For- 
est Service. 

“The Effect Time, Temperature, 
and Relative Humidity the Relief 
Churchill, University Michigan. 
“The Outlook for High Temperature 
Ottawa Forest Products Laboratory. 


SESSION V—GLUES AND GLU- 
ING (Black Silver Room; 9:00 


EVENTS 


TUESDAY, 
May 


May 


WEDNESDAY, 


THURSDAY, 


FRIDAY, 
May 


May 


Luncheon 


Pantlind) 


ture Co. 


nish Corp. 


2:00 
ture companies 


(Pantlind) 
oom 222 
Room 324 


zation 
Room 323 


oom 32 
Room 327 


Marketing 
oom 328 


Registration, 
Lobby, Pantlind 


FPRS 


Ballroom, Pantlind 


Plant Tours (leave 


John Widdicomb Co. 
American Seating Co. 
Mueller Furniture Co. 
Furni- 


Grand Rapids Var- 


Ladies visit leading 
Grand Rapids furni- 


Subject Matter Com- 

mittee Meetings: 
Wood Drying 
Quality Control 
Chemical Utili- 


Logging & 
Veneer Plywood 


Section Officers 
Advisory Committee 
and Executive Board 
Luncheon, Room 222, 
Pantlind Hotel 


Technical Sessions 
VII. Wood Finishing 
Black & Silver Room, 
Civic Auditorium 


Technical Sessions 
Wood VIII. Quality Contro 
Black & Silver Room,} Red & Gold Room, 
Civie Auditorium Civie Auditorium 


IV. Wood Drying 
Red Gold Room, 
Auditorium 


FPRS 
Board Meeting 


Combined Subject 
Matter Committee 
Chairmen’s Meeting 


Host Hour 
Kent State Room 
the Pantlind 


National Membership 
Committee Meeting, 
Lobby, Pantlind 


Schubert Room 


Education Committee 
Meeting 
Room 222, Pantlind 


Ladies Coffee Hour 
Sadler Lounge, 
Pantlind 


FPRS 


Carbide 
Standard Committee 
Meeting, Pantlind 


Paul Bunyan Hour 
Ballroom, Kent State 
Room, and Lounge 
No. the Pantlind 
(5:30 p.m. 

6:30 p.m.) 


FPRS “PARTY” 
(Dinner and Floor 
Show) 

Black Silver Room, 
Auditorium 


Orchestra, Dancing, 
and Refreshments 
Mocha Room, 
Pantlind 


A.M., Friday, May 7). Chairman: 
Alan Marra, University Michi- 
gan, Ann Arbor, Michigan. 


Recorder: John Yavorsky, 
State College Forestry, Syracuse, 


“The Bonding Characteristics Mela- 
mine Fortified Stuart 
Rider and Kozdemba, Monsanto 
Chemical Company. 


“Designing with Glued Wood Con- 
Fuller, Fuller Re- 
search Foundation. 


Gluing High Strength 
Balke—Collender Co. 

Polyvinyl Acetate Glues 
mack, National Adhesives Company. 
Glues Glued Prod- 
Products Lab. 


“Gluing Pressure-Treated Wood with 
Penacolite Henry 


Gardner, Koppers Company, 


“Application Impreg for Die Mod- 
Products Laboratory, and Vallier, 
Ford Motor Company. 


SESSION VI—GENERAL (Red 
Gold Room; 9:00 A.M., Friday, 
May 7). Chairman: Carr, 
Carr Company, Sacramento, Calif. 


Furniture Manufacturers’ Association 
Southern California. 


“Canadian Standard Specifications and 
the National Building Wil- 
liam Thornber, British Columbia Lum- 
ber Manufacturers’ Association. 
and Research Successful 
Hines Lumber Co. 

“Reducing the High Cost Informa- 
tion Using the Statistical Approach 
sity Washington. 

“Wood Chemical 
Roy Baechler, Forest Prod- 
ucts Laboratory. 


SESSION VII— WOOD FINISH- 
ING (Black Silver Room; 1:30 
P.M., Friday, May 7). Chairman: 
Clatworthy, Radio Corporation 
America, Indianapolis, Ind. 


Wood Finishes for Exteriors 
Forest Products Laboratory. 
Floor 
ert Blumenstein, Timber Engineer- 
ing Company. 
“Testing Finishing Materials for 
Woodwork” Donald Lubeck, The 
Singer Manufacturing Company. 
page 53-A) 
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The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown deserved tribute superior 
products backed competent service and rigid ethical standards. 
When you use Perkins Glue your-operations, agree 
with other leading woodworkers—that Perkins serves you best 


Hot Press and Cold Press Liquid Powder Type 
CASEIN—A broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
ANIMAL Ready-to-use Liquid Heat-then-use Gel 


VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 


GLUING 
the Perkins Technical Service 
gluing methods will study your particular 
odworkers Ind 
= 


NEWS BRIEFS 


Preregister Save Time 


special meeting program and regis- 
form now the mail. Every 
expecting attend the Na- 
Meeting, May Grand 
Mich., urged fill out this 
and enclose the proper check 
order, returning same the 
this year. You will save time 
Your lapel card and 
registration desk. 


Handy Index 
National Meeting 
News This Issue 


Time Table Events—p. 

Technical Program—p. 

New Products Display—p. 
10A, 

National Meeting News—49A 

Meet the 


National Meeting Paper Abstracts 
—p. 52-53A 


IMPORTANT FPRS DATES 


April 23, 1954: Northern Cali- 
fornia Section Meeting 
San Francisco. 


April 29-30, 1954: Northeast 
Section Meeting Williams- 
port, Pa. 


MAY 1954: NATIONAL 
ANNUAL MEETING Grand 
Rapids, Mich. 


May 17-18, 1954: Pacific 
Northwest Section Meeting 
Aberdeen, Wash. 


May 24, 1954: Pacific South- 
west Section Meeting Rod- 
ger Youngs Aud., Los An- 
geies, Calif. 


June 1954: Florida— 
Georgia—Alabama Section 
Meeting held jointly with 
the Carolinas—Chesapeake 
Section Myrtle Beach, 


Late June: Carolinas—Chesa- 
peake Section Meeting 
Teco, Washington, 


October: Carolinas—Chesa- 
peake Section Meeting 
Asheville, 


President’s 


Research—An Investment 
the Future 


Industrial re- 
search since 
World War 
has 
nomenally. 
estimated that the 
number 
sons employed 
tories has risen 
from 75,000 
1940 over 
135,000 today. 
Dollar-wise estimated research expen- 
ditures the same period have risen 
from $250,000,000 over $1.3 bil- 
lion, excluding atomic energy research. 


Yet despite this record growth there 
remain many companies who are not 
sufficiently sold research tool 
their own operations. Some 90% 
all companies conduct research 
themselves. Only 50% 
search any form. This figure goes 
down 30% paper-lumber-wood- 
furniture industries. 

What reasons lie behind this ap- 
parent lack interest? For one thing, 
many executives still not appreciate 
the importance potential prop- 
erly-directed research. Another 
apparent high cost. Yet, despite cost 
and time involved, numerous instances 
profitable return can cited. 
large chemical company with research 
budget over $30 million year, 
expects that 60% sales 1970 
will come from chemical materials un- 
known their infancy today. Fifty- 
six per cent building materials 
company sales today are attributed 
products developed since 1938. 

all-important factor achieving 
industrial success today’s competi- 
tion. any one company may well 
hold the key eventual success 
failure. this philosophy 
some interesting data concerning 
new publication, “Spending for In- 
dustrial Harvard Press, re- 
cently noted Business Week. 
helps answer such questions as: How 
much spend research? All 
firms, combined, invest 33% their 
net sales; chemicals, 3%; paper, wood, 
etc. 1%; furniture 0.5%. 

What the trend? you might 
expect, up, 13% over 1951. 
Significantly, paper-lumber-wood 
15%, better than the national aver- 
age. Furniture 10%. 

What size companies support re- 
search? More than 80% the large 


PAULEY 


Column 


firms, contrast with only one-third 
the small firms. However, research 
takes far bigger bite out the small 
its net sales compared 
for the large firm. 


What does cost keep one re- 
search man your staff? All firms, 
$8,500; chemicals, $10,000; lumber, 
$7,000; furniture, $6,500. 


Call research product develop- 
ment what you will, that 
all agree that whether 
ourselves out, the time 
has come when research must re- 
garded necessary branch our 
business. For the smaller company 
and objectively developed. also 
function which should implemented 
before our individual markets are en- 
words, the time start laying the 
groundwork for successful future 
may now. 


very good starting point evalu- 
ating the need for research program 
membership the Forest Products 
Research Society. This growing organ- 
ization natural catalyst for coordi- 
nating and stimulating research and 
development for the small company. 
clearing house for many the 
best research ideas the wood indus- 
try. One idea gained through FPRS 
cut put work one contact with 
someone who has coped with the same 
problems that you face more 
than worth the price membership 
alone. 


Time Table Women’s Events 


Tuesday, 8:00 p.m.: Coffee Hour, 
humorous readings Miss Nancy 
Blue. 


Wednesday, May 11:00 a.m.: 
Brunch, Mrs. Paul Goebel will speak 
“Women 


Wednesday afternoon: Visit 
showroom Johnson Furniture €o., 
where noted furniture designer 
Renzo Rutili will speak. 


Thursday, May 10:00 a.m.: Visits 
showrooms Widdicomb Furni- 
ture Co., Baker Furniture Co., Grand 
Rapids Furniture Makers Guild, and 
Stow and Davis Furniture Co. 


Thursday evening includes Paul 
Bunyan Hour followed FPRS 
banquet and party. 


Friday, May 8:30 a.m.: Bus trip 
Holland, Mich., for sightseeing 
and lunch Warm Friends Inn. 
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TAKE THE GUESSWORK OUT VENEER SPLICING 
WITH UFORMITE JS-508 


Your tapeless splicing department 
trouble-free, without complicated glue mixing, 
using JS-508. JS-508 
one-component adhesive, ready for applica- 
tion the jointer splicer after merely 
stirring water. 


Your edge-bonded veneers look infinitely better, 
and the joints are far more dependable. There’s 
formulation guesswork: JS-508 


trademark, Reg. U.S. Pat. Off. and principal foreign 
countries. 


ROHM HAAS COMPANY, Resinous Products Division 
Washington Square, Philadelphia 


Gentlemen: Please send me, without obligation, further details 
UFORMITE JS-508. 


Name 


Address 
City 


pre-catalyzed and pre-lubricated. Long pot-life 
lets you prepare day’s batch one time. Wide 
assembly time permits weekend storage spread 
veneers. All these features add high pro- 
duction and happy veneer-room foreman. 


WRITE FOR MORE DETAILS. Get full 
details JS-508, for conventional 
high-frequency splicers, filling the coupon. 
obligation, course. 


CHEMICALS FOR INDUSTRY 


ROHM HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia Pa. 


Representatives principal foreign countries 
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Guest Editorial 


How Get Bigger Bite the “Consumer Buck” 


CONNELLY 
President, The Dean Company, Chicago 


THIS AGE the turbojet, color 

TV, frozen foods, radar and the 
atom, becomes immediately obvious 
that any industry, order survive 
and prosper, must face this 
bold you good enough 
research and marketing maintain 
position the market places 
the 

those industrics which successfully meet this chal- 
the rewards will gratifying the face ever- 
expanding consumer market. Conversely, for the 
that fail meet this challenge, the penalty will costly 
and some cases, disastrous, markets are irretrievably 
lost and progressive paralysis sets in. the old 
many industry plants could operate percent 
capacity and even less without inviting serious trouble. 
Things are different now. With wages, employee benefits, 
taxes and costs all time high, the “break point 
steadily approaches 100 percent the same 
time there are more competitors the field, producing with 
better and faster machines. The intra-industry scramble for 
markets gets hotter the competition between wood and 
other materials grows keener. 

the forest products industry, can ill afford lose 
any more our markets (and certainly, have been 
losing them!). fact, must possible salvage some 
those have lost developing new wood products 
and new wood usages through research; must con- 
improve the design and performance our exist- 
ing products. must search out cost-saving plant and 
machinery improvements, and find less costly methods 
getting our products from our plants the ultimate 
consumer, 

Finally, forest products are retain their franchise 
selling job the consumer level. the wood industry 
fortunately have big advantage over the other materials 
which complete for our markets—and that advantage the 
innate fondness the American consumer for genuine 
wood. are truthful must admit have done 
previous little seize the opportunity generate active 
consumer demand for wood products the exclusion 
curtailment competitive materials. 

When writing subject such “marketing and re- 
there strong tendency our industry’s 
past and current efforts and indulge some pleasant 
sounding but dangerous flattery. matter fact we, 
the woodworkers America, have moved ahead. have 
not stood idly while our competitors have completely 
us. have done well certain phases 
others, our performance has been mediocre. 

appraisal the situation reveals certain 
definite accomplishments, but actually more the field 
than the field marketing. Not that don’t 
and with the plastic, metal, glass and other aggres- 
‘ive which constantly raid our markets—we do. 


JOURNAL 


one wood industry executive paraphrased it: are 
stealing our wives and picking our 

the past furniture the case goods and occasional 
variety was made almost exclusively wood. Now? 
addition wood there lot wrought-iron, aluminum, 
steel, glass, and plastic. visit the recent Chicago 
Boat Show revealed fewer wood boats, but many new 
models metal and, alas, fiberglass. Where used 
see wood floors almost exclusively homes, now are 
confronted with many stone tinted concrete 
tile, cork, rubber and plastics. 

Radios and televisions have drifted rapidly and with 
very little opposition from wood plastic, and currently 
some are switching metal. What have done remind 
Mrs. Consumer that not appliance, but actually 
key piece furniture? Usually, set right the 
middle her beautiful furniture pieces—the focal point 
her living room when use and even more when 
turned off. 

And what has happened the wood stationwagon? 
neglected point out the American owner that the wood 
was safer and that, like boat, reasonable care 
must given the finish. exchange for such modest 
care, the wood station wagon would remain service for 
extremely long time, with matchless natural beauty 
that can only imitated—never duplicated. Recently the 
disastrous fire General Motors their mammoth steel 
and glass plant building Livonia, Michigan, 
again that the heat fire, steel building will collapse 
where wooden building will oftentimes char, but stoutly 
stand. Only one company our entire industry pointed 
this fact out the American public ad. But what 
have done industry press our advantage? Many 
other wood markets are all aware, have been lost 
our competition. 

Unfortuntely, our vast wood industry divided into 
many segments, some fairly large and some small. have 
softwoods—we have hardwoods. have different organi- 
zations for lumber, veneer and plywood, with even smaller 
specialized organizations representing specific species and 
yet others covering specific products for specific areas. 
militantly and effectively compete collectively for our right- 
ful place against the other well organized, competitive 
industries. 

Recently, guest speaker dinner attended mem- 
bers our industry started his speech taking dollar 
bill out his pocket and holding aloft for all 
little corner off the dollar bill and remarked: much 
the Consumer Buck belongs the wood 
are fighting desperately retain this 

Because our wood industry lacks unity difficult 
ascertain exactly how much money our industry spends each 
year keeping aglow the American apprecia- 
tion of, and desire for, products made wood. believe 

(Continued page 68-A) 
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Modern, Efficient Equipment Displayed Grand Rapids 


Over 100 Suppliers 
Display Latest Wood- 
working Machinery 


recent survey shows that over 
percent the unit machines the 
woodworking industry are not modern; 
over percent the woodwork being 
produced being manufactured 
obsolete machinery. Ray DuBrunc, 
President, says, 
any the modern production plants 
with its own operation years 
ago. The hours labor now saved 
present high percentage cost sav- 
ings accomplished installation 
high production machinery 


The following are some the many 
modern pieces woodworking equip- 
ment that will display the 
Woodworkers’ Industry-FPRS Annual 
at, Mich., May 


Hydraulic Press 


Fjellman Winther Co., 
will display one their latest model, 
hydraulic presses the Industry 
Grand Rapids. experienced group 
men from the company, headed 
Kaj Winther, president, will 
hand the display answer questions 
the 


Cannot all moving parts completely enclosed guarded; blades can never 
the table; all controls located within easy reach safe distance from the moving stock. 


ACC 


cuts deep. One turn hand-wheel raises table exactly 


EASY magnetic switch provides absolute control. 
Blades individually adjustable quick, accurate; cutterhead easily and quickly changed. 


Theres Velta Power Tool for Your 


MACHINES 246 MODELS 
MORE THAN 1300 ACCESSORIES 
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Another Product 


engineered, 
ruggedly built. Worm gearing lubricated 
automatically. Only 13” planer with 

motor. 


CUT cuts eliminate 
extra operations. 


DELTA POWER TOOL DIVISION 


MANUFACTURING COMPANY 
700D Lexington Ave., Pittsburgh Pa. 


([] Please send me the new Delta AB-54 catalog 


[) Please send me the name of my nearest 
Delta dealer 


Name 


Position 
Company 
Address 


Mattison Machines 


Mattison Machine Works, 
Illinois, will display 
group their complete line 
ern woodworking equipment. 
pictured 30-inch Automatic 
ing Lathe. 


Glue Spreader 


Black Brothers No. 22-D Resilicnt 
Roll Spreader and Coater for resins, 
caseins, etc. unmatched for 
accuracy, and economy. The 
coating rolls are deeply covered with 
fine synthetic rubber and the machine 
ball bearing throughout. Water 
cooled doctor rolls are available for 
use with quick setting glues. 


Slat Bed Cut-Off 


Based their rugged and 
able No. 820-S Double Cut-off 
Wis., has designed the 
No. 820-S Slat Bed Machine 
tiple-cut stock quickly anc 
rately. This machine will 


Grand Rapids. The 
designed the work and 
time. Various equipment the 


(Continued page 56-A) 
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LAST 
with PENACOLITE RESORCINOL ADHESIVES 


z 


Wherever storage space major consideration, high Gothic- 
type laminated rafters are especially desirable. They provide large, 
unobstructed floor area, making available extra space for storage. 
Resorcinol Adhesives are ideal for this purpose. 
They possess the unique properties necessary withstand shrink- 
ing and swelling due high humidity which prevalent dairy 

barns. 
For complete information Adhesives, write for 

our free illustrated booklet. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. FPRS-44, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK BOSTON PHILADELPHIA 
ATLANTA CHICAGO DETROIT LOS ANGELES 


PENACOLITE RESORCINOL ADHESIVES 


The original resorcinol, waterproof, room-temperature-setting adhesives 
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OSCILLATING 
EDGE BELT 
SANDERS 


PANEL 


PNEUMATIC 


COMBINATION 
SHAPER-ROUTERS 


DOUBLE 
SPINDLE 
SHAPERS 
HI-SPEED 
ROUTERS 
4 
B! q 
q 
UNIVERSAL 
ROUTERMILS 
SANDERS 
HI-SPEED 
MOULDERS 
AUTOMATIC 
CORNER 
MOULDERS MACHINES 
MULTIPLE 
SPINDLE 


GROOVERS 


DRUM SANDERS 


NON-OSCILLATING 
EDGE BELT 
SANDERS 
OSCILLATING 


SPINDLE SANDERS 


BED LOCK 
MACHINES 


MULTIPLE 
SPINDLE 
BORERS 


SINGLE SPINDLE 
CARVERS 


INFEED 


FOR SHAPERS 
AND SAWS 


OCKFORD, ILL 


available 
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Casein takes the opportunity salute the 
who represent us—our salesmen. 


men who bring National 
Casein glues your attention—who take your glue 
orders—who follow through after our glues are delivered 
certain that they perform to—or excess 
the standards they claim for them. 


know what our salesmen say about National Casein 
glues—how enthusiastic they are over their 
certain our salesmen are that you couldn’t buy better 
glues anywhere else— any price. 


So, rest assured get from National Casein resin and 
casein glues that measure the men who sel! them— 
glues stick with because they stick for you. 


DR. THOMAS COOK, 
For National Casein Glues 


RICHARD (DICK) PORTER 
Ohio, Northern Indiana, Mich- 
igan, South Chicago. Adhesive 
sales and service technician. 
World War bomber pilot. 
Pleasant, likeable product 
North Carolina, suh! 


JOURNAL FPRS 


ROBERT ARCHAMBEAULT 
lowa, Nebraska, Northern 
North Chicago. Ad- 
hesive sales technician, World 
War transport pilot. Happy, 
smiling, genuinely-liked 
American French descent. 


ROBERT (BOB) ETIEN 
Mississippi, Arkan- 
sas, East Texas. Former wood- 
working plant manager. Red- 
haired, fun-loving Air Force 
veteran with ZOOM!" 


ROBERT (BOB) COUSINS 
Virginia and the Carolinas. 
War veteran and veteran ad- 
hesive technician. Intelligent 
conversationalist, popular with 
customers. 


WARREN MELL 
New England and New York 
City. Veteran World War 
European Sector, lumber and 
woodworking industries. High- 
cooperative, serious-minded, 
pleasant conversationalist. 


(OBIE) DERR 
Pennsylvania, West Virginia, 
New York, New Jersey. 
sales technician for suc- 
cessful years. Infectiously en- 
thusiastic and entertaining. 


ARNO (MARTY) MARTIN 
Wisconsin, Minnesota, Upper 
Michigan, adhesive tech- 
nician for productive years. 
Dean National Casein sales- 
men—and true fisherman. 


ROBERT (BOB) ALLEN 
Tennessee, Kentucky, 
Indiana and St. Louis. Adhesive 
sales technician. Former wood- 
working purchasing agent, 
World War vet. Congenial 
and capable—he knows glues! 
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the Men Who Sell Them 
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NEW WHITNEY 600 
NEW-MATIC FACER 


for Heavy Duty 
High Production Facer 


This rugged, heavy duty machine designed for the fast, 
WHITNEY 600 NEW-MATIC FACER 


Built 24” and 36” widths. 
Feeds 100 per minute. 


efficient facing rough-cut lumber, glued-up panels and 
cores. The 600 Facer has many outstanding features including 


endless rubber fabric feed belt with pneumatic rubber 


DISPLAY 


feed fingers, rigidly mounted feed works frame four large 
ball bearing screws, centralized, convenient push button opera- 


tion, cutterhead mounting permits greater ease and safety 


setting and grinding the knives, unique mounting infeed 
table maintains constant throat opening all depths cut, 


automatic and manually operated safety devices either end 


Industry Show 
Grand Rapids 


The 600 Facer and other new Whitney production machines 


machine. May 5-7 


will display the Industry Show. Write for new Facer circular 


our 117th Year 


World’s Finest Built Production Surfacers 


Winchendon, Massachusetts, 
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Greater Protection Against Foreign Matter 


Many Tried and Proven Features 


— 


GET COMPLETE INFORMATION NOW 


open—drip-proof motor NEMA Allis-Chalmers, Milwaukee Wis. 
rerate sizes gives you better performance and’ Send for these bulletins: 


lower maintenance costs general-purpose appli- 

cations. 


Explosion-Proof, Type GZZ, 51B7286 


Better protection against falling water and debris 


becuuse cooling air inlets are bottom. 


Long bearing life because large grease chambers 

A 
provide plenty reserve lubricant and are 


Quieter operation, smoother performance. City and State 


HALMERS 
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These new Mereen-Johnson 
double end machines are 
priced well within reach 
most furniture, sash and 
door and allied plants. They 
have the quality and work- 
manship the heavy duty 
units but, through the elim- 
ination less essential fea- 
tures, are much lower price. 


NO. 600 DOUBLE CUT-OFF SAW 
Available with trims only; with tilting cope 
motors and stationary dado arbor. Special attach- 
ments are available optional equipment. 


TWO NEW 


priced right for small and medium sized plants 


NO. 700 DOUBLE END TENONER 
Comes standard with trim, tenon and cope 
motors. Can furnished with overhead dado 
arbor and scoring saws. 


The basic construction for 
both machines includes 
welded steel base, chain 
beams and hold-downs. More 
compact, they afford easy ac- 
cess 
mizing shutdown time for 
set-up changes. Both units 
are fully motorized and are 
completely modern every 
respect. 


For complete 
specifications, 
write for illustrated 


bulletin No. 600-700 


MEREEN-JOHNSON MACHINE 


4408 LYNDALE AVE. NO. MINNEAPOLIS 12, MINNESOTA 
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Wood Laminating Comes Age 


SELBO 


Chemical Engineer, Forest Products Forest Service 


and 


KNAUSS 


Technologist, Pacific Northwest Forest and Range Experiment Station, Forest Service, Department Agriculture 


Wood laminating has developed into important wood in- 
dustry the past decade and half. Present uses are described 
and history research and actual experience are related. Laminat- 
ing expected play increasingly important part wood 


utilization. 


THE UNIVERSITY Montana’s 
new fieldhouse Missoula, massive 
glucd wood arches stretch like giant 
arms over floor 204 feet wide that 
completely free the posts and 
columns traditionally used support 
roof (fig. 1). 

For the United States Navy, 
dozens new wooden minesweepers 
with glued keels and 
been launched during the past couple 
years. More are scheduled come 
off the ways both east and west 
coasts well inland waterways. 


This spring, for the first time 
more than years, big league base- 
ball’s sluggers will swing for the out- 
field fences with glued wood bats. 


the casual reader, each these 
items hardly more than passing 
interest. producers wood prod- 
ucts, however, they are much 
deeper significance. They herald the 
fact that new wood-using industry 
forging ahead with vigorous strides, 
winning markets for its production 
often fields where wood sup- 
posed have been pushed into obliv- 

That industry the one have 
come call wood laminating. con- 
sists bonding pieces 
wood together either big 
ones out little ones,” produce 
members unusual shape, com- 
bine woods with differing properties 
that the best advantage taken 
each. The fieldhouse arches are made 
softwood cut standard 
mill sizes. The minesweeper frames 
show how hardwood and 
softwood can produced curved 
forms required for given job. The 
bats combine the lightweight 
used with tough 
hickory core cut down breakage. 


itained Madison, Wis., coopera- 
the University Wisconsin. 


RNAL FPRS 


each case improved glue and 
carefully worked out processes that 
actually make the 
Summed up, means simply that 
glue laminating wood indus- 
try born many years laboratory 
research and commercial development. 


Much that research 
done the Forest Products Lab- 
oratory Madison, Wis. Its active in- 
vestigations date back the first 
World War. Since then research and 
industry have combined produce 
many products such arches for big 
buildings, curved barn rafters, ship 
keels, stems and frames, baseball bats, 
bowling pins, tennis rackets, shoe lasts, 
and vehicle parts. The fact that these 
products are now sold regular items 
trade shows how this young indus- 
try has reached virile maturity. 


the Forest Products Laboratory 
research men who helped develop its 
technical roots, the success this 
young industry means that events 
have confirmed their early predictions. 
was indeed case foreseeing 
future needs for substitute for lum- 
ber large sizes and high quality that 
would within relatively few years 
become scarce. Moreover, was even 
then clear that the growing complex- 
ity our technological way life 
would demand better and more ver- 
satile materials, while remaining tim- 
ber supplies would have more 
efficiently used. The fact that lam- 
inated products meet all these re- 
quirements symbolic their widen- 
ing popularity. 

Originated Hetzer Germany 
the early part the century 
glued laminated wood arch construc- 
tion was used Europe for framing 
churches, railroad stations, factories, 
and warchouses for some time before 


Figures parentheses refer numbered 
publications Literature Cited. 


still being used for such construction 
Europe, where there considerable 
current interest enlarging the scope 
the industry. America, however, 
the widely accepted use wood con- 
struction and the readily available 
ber supply—not mention improved 
technical enabled 
the laminating industry outgrow its 
mate the annual production glued 
laminated wood structural material 
America today approximately 
times that Europe. Most the 
American production Douglas- 
fir and southern yellow pine. Euro- 
peans use their native spruce, fir, and 
pine. 

Americans also made laminating his- 
tory during the last decade gluing 
white oak into framing members for 


Navy boats and ships, such 


P.T. boats and minesweepers (9). 


The Navy has always relied heavily 


white oak for constructing wood boats 
because durable against decay 
under wet exposure. When large white 
oak trees were readily available, solid 
timbers the large size and high qual- 
ity needed for boats could sawed. 
But few large white oak 
main that high-grade solid ship tim- 
bers are scarce. World War research 
and development, sponsored the 
Navy, led the gluing large 
laminated boat framing members from 
clear cuttings from dry white oak 
lumber obtained from the smaller but 
more abundant trees. Moreover, the 
could glued form 
either straight bent members fol- 
low the lines the boat, and thus 
produce stronger stems 
than solid sawed ones. (fig. 2). Lam- 
inating such boat material became pos- 
sible because new glues had been de- 
veloped that were fully waterproof 
and entirely durable under continued 
exposure either fresh salt water. 

learned that glued laminated baseball 
bats are used again major- 
league games (fig. 3). Use lam- 
inated baseball bats not new, for 


4 a 
t 

3 ton 


they were originally tried out success- 
fully more than years ago. While 
then ruled out major-league play 
not conforming regulations, 
they illustrated the application glu- 
ing technique new fields wood 
products. 

Behind such developments wood 
laminating, lies foundation 
niques, selection and preparation 
wood, strength and design, quality 
control, durability, and service require- 
ments. the purpose this paper 
describe some the more impor- 
tant research and development work, 
the Forest Products Labora- 
tory and other institutions, that has 
made these wood laminating develop- 
ments 


Research Wood Laminating 
Glues for Wood: The develop- 


ment new and improved glues has 
been vitally for the growth 
the laminating industry. Such de- 
velopments have come mostly from 
the chemical laboratories. 
portant improvements have been made 
the resistance glue bonds 
water, heat, and decay, well 
strength properties and use character- 
istics the glues. Suitable glues are 
now available for all forms and types 
laminating and for all service con- 
ditions. 

Animal glue, perhaps the oldest 
glue known, still favorite for glu- 
ing wood most parts the world. 
Although capable forming excel- 


lent dry bonds, suitable only 
where atmospheric conditions serv- 
ice are continuously dry. finds ex- 
tensive use laminating and assembly 
gluing fine wood furniture and cab- 
inet work. not suited the fab- 
rication large glued laminated 
wood structural members. 


Modern casein glue, which the 
basic material the protein milk, 
excellent adhesive for wood. 
European laminators used when first 
gluing beams and arches, often making 
the glue their own plants. the 
United States during the World War 
period, concentrated research was 
out the development and 
improvement casein glue its 
application production. 
Casein glue has considerable water re- 
sistance but, like animal glue, use- 
ful only where the wood and glue 
remain comparatively dry 
More glued laminated wood members 
are produced today with casein glue 
than with any other adhesive. 

The resin glues, including urea, 
phenol, resorcinol, and melamine, were 
developed the chemical research 
laboratory. Urea made from ammo- 
nia and carbon dioxide. Urea-resin 
glues were developed during the early 
Europe. There they have 
found extensive use, replacing casein 
glue large part the laminating 
industry. America urea resin has 
found use principally the hardwood 
plywood and funiture fields, and 
laminating specialty products. not 
fuly water-resistant, and its durability 


Figure 1.—Laminated arches (left) for field house 


University Montana. 


Figure 2.—Laminated white oak boat stems (above) 


for Navy. 


peratures, particularly when 
with moist exposure conditions. 
used for gluing some 
wood products, sets quickly 
structural members that require 
lay-up 


The most recent glue developed 
laminating wood products 
tural members, including 
boats and other constructions 
used under wet conditions, 
cinol resin phenol-resorcinol 
combinations. 
development the chemical 
tory this country during the 
decade. Resorcinol and phenol 
derived from the distillation 
bond any commercially used 


Figure 3.—Combination white ash and 
ory glued laminated baseball bats. 
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They are fully durable under 
any moisture and are 


full durable against heat and chem- 


the wood material. They set 
that large wood members 
can assembled and laid before 
the require the application 
pressure. The laminating in- 
has come rely almost en- 
these glues for wood mem- 
ber fully exposed water and 
weather 


rly Research the Forest Prod- 
uct Laboratory: World War 
ght many new problems relating 
use wood for war purposes 
packaging 
anc boxing war supplies, produc- 
gunstocks and charcoal for 
gas that the Forest Products 
Laboratory personnel 
rapidly expanded assist their 
solution. Research problems relat- 
ing the laminating wood glu- 
ing was begun the Forest Products 
Laboratory years ago. Research 
this field was again intensified during 
the World War period, primarily 
for the defense agencies, such the 
Navy, which were building many 
special small boats, such P.T. boats 
and minesweepers. Between the war 
periods and since, research has also 
included problems relating the civil- 
ian production and use structural 
glued laminated wood members. 


The first major study the Forest 
Products Laboratory 
wood gluing related the produc- 
tion airplane propellers 1918. 
Airplanes that time were largely 
wood construction throughout 
fuselage, wings, control surfaces, and 
propellers. Wood furnished relatively 
high strength combined with light 
weight, which made 
material for The propellers 
consisted two more blades, each 
carved accurately airscrew pat- 
tern which was necessary that all 
blades have the same size, shape, and 
pitch, well remain balance 
order pull the plane evenly and 
smoothly. Dry wood was necessary for 
gluing and avoid shrinkage 
other change shape size after 
manufacture, 

Wood propellers gave good service 
this country, but troubles developed 
when they were sent France and 
subjected humid conditions 
storage service where they 
warped, changed pitch, and lost bal- 
The Navy and the Na- 
Advisory Committee for Aero- 
requested the Forest Products 
study how wood propel- 
changes. study was begun 
397 full-sized conventional but 


FPRS 


Figure 4.—Laminated experimental propeller. 


experimental propellers were made 
covering nine species wood (fig. 
4). Included the study was deter- 
mination the effect mixing lam- 
inations ditferent density, 
and moisture contents. The finished 
propellers were exposed number 
rooms duplicating atmos- 
pheric conditions war areas. The re- 
sults showed that regardless selec- 
tion lumber for grain density, 
care drying before gluing, 
was necessary condition the glued 
blanks uniform moisture content 
before carving final shapes and 
protect them from later moisture 
changes during storage and service 
highly effective 
ishes, they were retain their ori- 
ginal size, shape and balance.* 

One the desirable advantages 
glued laminated wood construction 
that lumber form the wood can 
thoroughly dried with little 
checking. Then the dry lumber can 
glued into large assemblies that need 
not seriously shrink check use 
and that have better appearance and 
greater strength than the similar-sized 
solid but checked timber. Failure 
have the lumber uniformly dry before 
gluing would result unequal shrink- 
ing swelling laminations within 
single assembly after the glue has 
set. Stresses would develop that, the 
case propellers, would result 
warping, and possibly weakening 
the member. additional study, 
which about 16,000 glued samples 
were tested, explored the extent 
which stresses were developed when 
the laminations varied moisture 
content the time gluing. The 
study covered the same species and 
wood variables that were included 
the propeller project. 

The results showed, for example, 
that when hard maple laminations 
were glued together with much 
percent difference moisture con- 
tent between them, the wood split 
open equalizing the laminations 
the same moisture content. The split 
indicated stress development exceed- 
ing the strength the wood. How- 
ever, specimens that did not develop 
sufficient stress cause split later 
3Heim, A. L., and Knauss, A. C. The In- 
Conditions Airplane Propellers. Forest Prod- 
ucts Laboratory typewritten report. 1920. 

*Dunlap, Aluminum Leaf Method 
Moisture Proofing Airplane Propellers. Forest 
Products Laboratory typewritten report. 1920. 


regained strength gradually with con- 
tinued storage, and finally approached 
the strength unstressed controls 
(6). This was generally true for all 
species wood studied. 

Results this study established 
the importance, when gluing lam- 
inated product, having the lumber 
uniform moisture content the 
time gluing, and moisture con- 
tent level comparable that expected 
service. The results also showed 
that internal stress tension across 
the grain, caused unequal shrinking 
swelling due differences mois- 
ture content the time gluing, will 
diminish and finally become insignif- 
icant, provided they have 
tured the wood the meantime. Like- 
wise, the effect variations density 
and grain the wood was determined 
with respect the occurrence 
ternal stresses and the behavior lam- 
inated members with changes mois- 
ture content. These principles are 
primary importance the production 
glued laminated timbers today. 

Research that involved laminating 
procedures, strength tests, develop- 
ment specification requirements, 
and the like, for other aircraft parts 
was also undertaken the request 
the military services. Various wing 
beam and strut sections, made from 
spruce and other softwoods, were lam- 
inated and tested (4, 20). Laminating 
gunstocks was undertaken, and 175 
laminateed blanks were made with 
specially prepared blood-albumin glue. 

World War non-water- 
resistant animal and vegetable glues 
were the principal ones used wood 
gluing this country. Some blood- 
albumin glue had been used, but only 
plywood manufacture. Casein glues 
had been used for laminating 
Europe since before 1910, but they 
had not found use this country 
except very limited Since 
the adequacy the 


Figure 5.—Laminated bowling pins. 
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Figure 6.—Laminated arch building (1934) 
Forest Products Laboratory. 


craft parts was dependent large part 
upon the availability water-resist- 
ant adhesives, the Forest Products Lab- 
oratory took part research pro- 
gram formulating casein and blood- 
albumin glucs. The development 
resistance and working properties led 
more extensive laminating 
craft parts. 

Directly after World War gluing 
research the Laboratory was di- 
rected toward extension 
ing processes commercial nonmili- 
tary products. Cascin glues, prepared 
from Forest Products Laboratory for- 
mulas, found early use the door in- 
dustry. Wagon parts, such 
hubs, axles, bolsters and poles, were 
customarily made large pieces 
clear, high-quality wood, which was 
becoming limited supply. one 
laboratory experiment 
wheel hubs, axles, bolsters, and poles 
were laminated white oak and yel- 
low birch with casein glue. They were 
finished, painted, and then placed 
regular service Stoughton, Wis. 
After years they were examined and 
found good condition and 
giving good service solid 
Laminated wood parts for farm imple- 
inents have since been produced 
commercial scale large quantities. 

Experiments were extended also 
laminating shoe lasts, dumbbells, 
bowling and duckpins hard maple, 
hat blocks and duck decoys yellow- 
poplar, and tennis rackets hard- 
wood veneers (fig. 5). All these 
laminated products performed well 
normal service conditions and showed 
that, within the moisture-exposure lim- 
itations the glue, 
Laminated bowling pins, shown 
entirely practicable, have since come 
into commercial production and exten- 
sive 


Harrison, Inspection Glued Lam- 


inated Wagon Parts After 7 years’ Service Near 
Stoughton, Wis. Forest Products Laboratory 
typewritten report. 1927. 

ucts. Forest) Products Laboratory typewritten 
report. 1921. 


Laminated baseball bats were 
unusual interest. 1920 the Labora- 
tory made laminated white ash bats 
with casein glue. They were used 
that year the Universiy Wiscon- 
sin baseball team. Kent, baseball 
coach, reported that the laminated bats 
were entirely satisfactory, were light 
weight, and yet had good driving 
power and gave good service 
solid Shortly thereafter, lam- 
inated bats were produced commer- 
cially and introduced into the major 
leagues. However, they were ruled 
out play the 
ground that they were not made 
single piece wood according 
regulations. This checked 
ther production and use. 1950 the 
Laboratory again laminated sets bats 
for trial use college 
sional teams. White ash 
were glued together bats fur- 
nish longer service life. Recently the 
professional leagues have approved 
their trial use for the present baseball 
season. 


During the the Laboratory 
centered its gluing studies the fun- 
damentals adhesion and bonding 
technique. these studies, the inter- 
relations the different factors 
giuing were developed. Many the 
uncertainties the gluing operation 
were thereby removed, and sound 
technical basis was provided for 
operation that was previously some- 
thing secret art. These studies 
were extended include the gluing 
characteristics some the com- 
monly used American species. The in- 
formation gained was consolidated into 
bulletin (19) that was the first com- 
nique. The bulletin has served 
standard reference and guide im- 
proved practices laminating and 
other fields wood gluing. Extensive 
studies were likewise carried out 
determine testing procedures and the 
conditions under which glue joints, 
originally well-made, may fail serv- 
ice. From these studies, which neces- 
sarily have continued for several years, 
has developed clearer understanding 
the conditions under which well- 
made glue joints may expected 
remain permanently serviceable and 
those under which deterioration may 
expected. Several the test proce- 
dures currently included 
tions and standards for glues and ply- 
wood, well for glued laminated 
studies. 


The gluing laminated structural 
members such beams, 
and arches was first introduced this 


written report. 1921. 


country McKeown Bros. Chi- 
cago the Unit Structures, 
Inc., Peshtigo, Wis., followed 1934 
furnishing laminated arches for 
framing Laboratory building 
ison, where still use 6), 
Engineering design data out 
such bent arches were meager. 
Experiment Station 1933 
ported the results strength 
four casein-glued southern pine 
inated arches having 
span.* The arches had been 
Bainbridge, Y., under the 
vision Oxholm and Perkins 
were interested developing 
bent laminated form the unit 
the wood was equal that 
design engineers needed 
strength data, particularly for 
covering longer spans. Unit 
Inc., made four half-arches, 


southern pine lumber was 


and the edges 1-inch-thick 
las-fir plywood form 
tions. All four arches were 
failure end loading the 
(fig. 7). The best the arches 
end-loaded 69,000 pounds ore 
failure. Maximum 
were somewhat higher than ob- 
tained tests (24). 

The study was then 
glue more than 300 bent laminated 


tigation of the Strength of Laminated Timber 
Arches with Glued Joints. Typewrtiten 
1933. 


Figure 7.—Laminated arch being 
million-pound testing machine 
ucts Laboratory. 
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pine members and test 
for strength properties. The re- 
these tests gave information 
strength members glued with 
the grades lumber, the 
end joints, the deflection 
load, and the shear stress de- 
ve! under load. was also neces- 
study the minimum radius 
each thickness lumber could 
gluing without breaking 
the board, since arches sometimes 
sharp bends. Such specific 
the strength and beha- 
laminated arches under load 
ted improved design wood 
Designs for 
gymnasiums, and industrial 
having laminated construc- 
developed rapidly (fig. 


the came the develop- 
ment the synthetic-resin glues, uzea 
and phenol. Phenolic resins 
temperatures 280° more for 
curing and were useful for hot-press- 
ing plywood but not for laminating 
Urea-resin glues set quickly 
require clamping within about 
minutes, and they did not find use 
laminating large members, for 
which much longer periods might 
needed before clamps could ap- 
plied. However, the Forest Products 
Laboratory 1936 set outdoor 
test fence, where plywood specimens 
glued with many different glues were 
exposed the weather evaluate the 
durability the glue bonds with and 
without paint protection. The laminat- 
ing type glues included the 
study. The test fence now contains 
about 1,200 test panels (fig. 9). 


1939 the Laboratory extended 
its weathering tests laminated beams 
southern pine, Douglas-fir, and 
hard maple glued with casein, urea, 
and the newly developed acid-catalyzed 
phenol resins. Observations were made 
primarily for failure the glue bond. 
accelerated methods for evaluating 
such bonds were then available. 


Entry the United States into the 
second World War 1941 brought 
large demand for all kinds war 
materials, and the demand for wood 
products soared. Because the Navy 
needed many wood boats, boat builders 
turned laminating boat frames. The 
Navy built two ferryboats with urea- 
white oak stems and keels 
and put them into domestic service. 
glue joints began delaminate 
few months, the Navy sought 
glues and laminating techniques. 

With the financial help the War 
program was arranged whereby 
Products Laboratory and 
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two woodworking plants 
—Gamble Bros. Louisville, 
and Timber Structures 
Wash.—undertook seek new glues 
and develop new 
would make possible the satisfactory 
laminating white oak 
members for Navy boat parts. was 
planned that the Laboratory would 
study the properties and bonding re- 
quirements the glues and that the 
two woodworking plants would de- 
velop laminating techniques and plant 
processes for using the glues the 
laminating process. Gamble Bros. had 
for years glued hardwood dimen- 
sion stock for the furniture trade. 
Timber Structures was experienced 
the laminating beams, 
arches, and rafters softwood lum- 
ber. 


Like many wartime projects, this 
program was extremely urgent. The 
first step taken was meeting the 
Forest Products Laboratory Jan. 12, 
1943, for the purpose defining the 
requirements glues for Naval use 
and obtaining the cooperation the 
glue companies the country sup- 
plying glues for laminating Navy boat 
members.” Thirteen glue companies 
sent representatives this meeting, 
which the’ War Production Board, the 
Coast Guard, Gamble Bros., the Na- 
tional Lumber 
ciation, and the Forest Products Lab- 
were also represented. can- 
vass the glue industry revealed that 
only newly developed intermediate- 
temperature-setting glue the phenol- 
resorcinol type, with which there had 
been very little experience, offered any 
promise for meeting the requirements. 

Early attempts laminate white oak 
ship stems and keels 
resorcinol glue were not successful. 
The glue joints opened when the glued 
sections were alternately soaked and 
dried. Extensive laboratory research 
developed, however, that heating the 
clamped glued assembly much 
higher temperature improved the dur- 
ability the glue bond under wet 
exposure the point where delamina- 
tion was practically eliminated. This 
opened the door the successful lam- 
inating white oak 
However, plant gluing technique 
apply proper heating, control mois- 
ture content and for scarf- 
ing, surfacing, and clamping had 
developed (2). this develop- 
ment plant techniques Gamble 
Bros. played major role. close 
cooperation laboratory findings were 
converted into factory procedures, and 
the commercial production lam- 
inated, structural members, adequate 


the Gluing White Oak Ship Construction. 
Forest Products Laboratory typewritten report. 


Figure 8.—Laminated arches chapel. 


for Naval requirements, became ac- 
complished fact. Now was possible 
write Navy specifications cover 
the process, and supply laminated 
white oak stems, keels, frames, shaft 
logs, and other boat parts became 
available. The present program 
minesweeper building for the 
Navy employs the 
process. The success this process 
has aroused the interest our foreign 
allies well. 


The use high-frequency dielectric 
heating gained prominence during the 
World War period, and was tried 
for curing resorcinol glue heavy 
laminated oak assemblies. However, 
temperatures the assemblies could 
not maintained with sufficient con- 
trol uniformity this method 
meet the requirements for marine use. 
(3). The method has since been suc- 
cessfully used for 
glue members such barn rafters 
made Douglas-fir. 


For certain purposes the Navy was 
interested using other species, in- 
cluding southern pine and Douglas- 
fir for laminating boat parts. 
tions two species were also some- 
times found advantageous. Laminated 
decking for aircraft carriers developed 
the Navy and others employs top 
layer teak glued Douglas-fir, 
which served conserve the critical 
supply teak (8). 

Laboratory studies showed that the 
glues found suited for laminating 
white oak could produce durable glue 
bonds these softwood 
well, and with lower curing 
tures than were required when lam- 
inating white oak. developed that 
the necessary glue-curing temperatures 
phenol-resorcinol-type glues vary 
considerably with the species wood 
used—with the stronger, higher den- 
sity woods usually requiring consider- 
ably higher temperatures. Resorcinol 
and phenol-resorcinol resins present 
are the only glues well suited lam- 
inating for exterior use, that 
important recognize that the cur- 
ing time and temperature required for 
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the adhesive varies with the species 
wood used well with the in- 
dividual brand glue (5). 

One the major Laboratory stud- 
ics the laminating field was related 
the development method for 
evaluating the quality and durability 
glue bonds laminated members 
(21.) For continuously dry 
such that provided most pro- 
tected interior uses, the strength 
bond casein glue could meas- 
ured shear tests small blocks 
(19), and durability was assured 
the long history casein glue 
service. long the glue bond 
strength about equal that 
the wood, laminated member 
held together unit for carrying 
the assigned loading. the case 
exposure varying wet and dry con- 
ditions found exterior service, how- 
ever, the glue bond laminated tim- 
bers subject not only the stresses 
imposed the load the member, 
but also stresses the glue bond 
imposed shrinking the wood 
the member the surface dries below 
the moisture content the interior. 
These stresses are highly important 
laminated members, since they can 
exceed the strength the wood. 
the glue bond fails before the wood 
checks, delamination has begun and 
may proceed deeper under continued 
stress concentration. Hence highly 
necessary that under all conditions 
service the strength the glue bond 
tension shall least equal that 
available for evaluating properly this 
strength the glue bond. The Navy 
first exposed sections glued lami- 
nated oak beams periods soaking 
salt water followed drying, for 
total months for evaluation 
the glue bond. The Laboratory under- 
took first soak such sections for 
month salt water followed 
drying for month. Other sections 
were similarly soaked fresh water 
and dried. These slow methods 
evaluation were used drawing early 
conclusions developing laminating 
technique. Meanwhile other beams, 


Figure 9.—Plywood-panel test fence 
Forest Products Laboratory. 


similarly glued, were placed out- 
door racks for continuous exposure 
the weather. Some these beams 
have now been under exposure for 
more than years and provide the 
most reliable evidence the dura- 
bility such glue bonds (fig. 10). 


Accelerated Tests 


Study was then directed toward de- 
veloping accelerated test for eval- 
uating the durability glue bonds. 
(21). was already known that water, 
many chemicals, and weather deterio- 
rate the bonding material more 
than they the wood material. The 
most promising test for evaluating 
glue bonds intended for exterior serv- 
ice proved one which short 
sections, inches long, the lami- 
nated beam were quickly impregnated 
with water and then rapidly dried. 
The rapid drying and shrinking de- 
velop high tensile stress across the 
glue joint that causes bonds 
delaminate. test was developed 
which such sample soaked and 
dried alternately times period 
days. When the glue bond 
satisfactory, the amount delamina- 
tion the end-grain surfaces the 
sample will small comparison 
the checking the wood (fig. 11). 
When results the accelerated test 
were compared with the performance 
laminated members under exterior 
exposure, good correlation was 
found (21). This test has been 
cepted the American Society for 
Testing Materials standard for 
laminated construction 


have been related the preparation 
lumber for laminating purposes 
and different phases the gluing 
operation. One consisted determin- 
ing how severely lumber different 
used might bent before breaking 
Lumber for laminating 
available generally nominal and 
2-inch thicknesses; and since must 
dry, relatively stiff. Many 
laminated arches are glued such 
bends that thin sizes lumber must 
used. was found, for example, 
that oak could bent more severely 
than southern pine and Douglas-fir 
the same 


another study straight beams 
were made with knotty lumber No. 
and No. Common grades soft- 
wood. The glue bond was found 
hold well around the knots when the 
beams were exposed the weather. 
Oak and Douglas-fir Laminations of Various 


Thicknesses. Forest Products 
written report. 


There was indication that knotty 
lumber required different 
technique than clear lumber (14). 
was shown further that width 
ination was not factor 
good glue bonds. Laminations 
inches wide were glued 
others only inches wide 
was also shown that flat-sawn ind 
vertical-grain softwood lumber 
mixed and glued successfully 
same assembly. 

rication end joints making 
boards cuttings into long 
tions. Here generally desirab 
produce glued joint that 
tension the wood and 
same time durable the 
glue bonds. Strength tests te: 
showed that the glued plain 
with slope not steeper than 
developed about percent 
Earlier tests had indicated the 
slope scarf for several species 
Other forms scarf joints 
steeper effective slopes developed 
siderably lower tensile strength, 
for design purposes often had 
considered unglued joints. 
weaker glued end joints also 
tions that risked breakage 
and clamping the assemblies. 

laminating for exterior use 
currently the only suitable glucs 
this use—the resorcinol 
vated heating cure the 
particularly with the 
determine the rates which white oak 
and Douglas-fir assemblies would 
the center when different 
temperatures were used the 
ing chambers. Since the curing 
perature requirements differ for 
combination wood and 
glue, these data are most usefu 
selecting the heating time and 
perature required for the 
sizes assemblies (10). 

The earliest laminating 
the Forest Products Laboratory 
shown that laminated products 
tain their size, shape, and 
best when glued moisture 
equal that which they will 
service. Interior use conditions, 
which casein glue suitable, will 
tent ranging between and 
cent, and casein glue has been 
throughout this entire range. 
service, however, will sometimes 
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percent and higher. Studies 
hav. shown that resorcinol resins could 
moisture contents than could 
the other types laminating 
Wood having moisture con- 
wood lower moisture con- 
ter was found glue satisfactorily 
this type resin (12). 
nerican industry has always used 
widely for building purposes. 
purposes have offered almost un- 
opportunity for developing ex- 
uses for glued wood 
str. tures. For exterior service involv- 
in. moist conditions, the use wood 
The same problem arises the 
usc laminated construction. The 
resorcinol and phenol- 
resorcinol adhesives provided glues not 
affected moisture and decay, but 
they not afford decay protection 
the wood. Laminated wood construc- 
tion could find wider market for 
use the wood were pro- 
tected from decay the application 
chemical preservatives, such cre- 
osote toxic salts. that case 
would necessary establish that 
the presence the preservative did not 
glue bond. Laboratory 
studies begun 1943 have shown 
gluc bonds, adequately cured for exte- 
rior use, are not later 
treatment the laminated timber 
any the chemicals ordinarily used 
wood against decay 
(16). appeared entirely practical, 
provide long service life 
for laminated structural 
using the highly waterproof resorcinol 
treating the glued members with wood 
preservatives. Industry. has since pro- 
duced such material for use bridges, 
mention one application (fig. 12) 
(1). 
Preservative-treated laminated mem- 
bers can also produced gluing 


test beams exposed 
Forest Products Laboratory. 
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treated lumber (fig. 13) (15). Glu- 
ing treated wood has definite ad- 
vantage that may permit produc- 
tion large members thoroughly im- 
pregnated. Thin laminations, proper 
choice materials, can given com- 
plete penetration the preservative 
chemicals; this, rule, not pos- 
sible with large timbers. When mem- 
bers, because their size and shape, 
not lend themselves treatment, 
laminating treated material about 
the only way producing adequately 
treated structures. more ex- 
perience commercial production 
needed prove that glue 
joints can produced when gluing 
treated wood, results obtained the 


Forest Products Laboratory and 


are certainly promising. This promise 
has been borne out results with 
limited number installations where 
the structural members were laminated 
from treated wood (22). 

Recent studies have been made 
the Timber Engineering Company 
treated and untreated oak for ship 
timbers. The company concluded that 
steam bending laminated white oak 
red oak completely feasible, and 
that steam bending can satisfac- 
torily accomplished with wood mois- 
ture contents low percent 
the beginning the steaming period. 
was further concluded that high- 
quality steam-bent members 
produced with stock having glue lines 
either parallel perpendicular the 
radius the curve, and 
joints having slope greater than 
stock for steam bending. Further, the 
steaming steam bending does not 
impair properly cured resorcinol glue. 
The company also reported that lam- 
inated steam-bent members are equal 
strength solid steam-bent mem- 
bers, but are weaker than specimens 
laminated curvature (11). 

The market for commercially lam- 
inated arches, beams, and rafters 
southern pine glued with casein ex- 
panded considerably about 1940, and 
the process was extended the pro- 
duction similar members from 
Douglas-fir. 1944 attention was 
again turned further analysis 
the strength such members, espe- 
cially since waterproof glues 
come available that cure moderate 
temperatures and that would permit 
the industry furnish members for 
either continuously dry use 
weather service. There was engineer- 
ing need for further study the 
strength and performance under load 
from 
lower well upper grades lum- 
ber produced industry, and for 


oak beam exposed delamination test. 
Right, acceptable, only traces delamina- 
tion; left, not acceptable, severely delam- 
inated. 


establishing the strength 
tained different degrees dryness. 
felt the need better engineering 
data before recognizing the full ad- 
ments. 


The War Production Board gave 
financial support large testing 
program. Timber Structures and Gam- 
ble Bros. cooperated producing the 
test members, and Forest Products 
Laboratory made the strength tests and 
analyzed the data. The program cov- 
ered years. Three hundred and sixty- 
four Douglas-fir beams, each feet 
long and inches wide inches 
deep, were laminated with 
resorcinol glue Timber Structures. 
Lumber for laminating ranged from 
inches thick. Clear lumber was 
used for some beams; various grades 
common lumber containing knots, 
ranging from and Better No. 
Common, for others. The size and 
location each knot was recorded 
prior laminating that the effect 
each critical knot could shown 
when analyzing the test results. The 
study also included strength tests 
132 laminated columns posts 
some which common grades lum- 
ber containing knots were used. Tests 
were also made southern yellow 
pine beams laminated Gamble 
Bros. From the results these tests 
rules were developed for calculating 


Figure 12.—Creosote-treated 
caps, stringers, and posts railway bridge 
Alexandria, Va. 


4 


the strength glued laminated wood 
members containing knots whose 
and location are known (25). The 
effects various types and locations 
end joints laminations were 
studied and correlated with the results 
tensile and compressive tests 
joints alone. 

The design standards developed 
from the study were not directly ap- 
plicable randomly assembled 
inations, which the size 
tion critical knots would not 
known. with the Na- 
Lumber Asso- 
ciation, the Laboratory developed pro- 
cedures for estimating, 
data the occurrence knots 
lumber grade, the information required 
for design. These methods have been 
used studying several grades 
Douglas-fir, southern yellow pine, and 
western hemlock (5). The informa- 
tion has been used 
design stresses accepted for use 
engineers and 
authorities. has also been widely 
used the formulation standards 
for glued laminated structural material 
(17, 18, 23). 

The results the intensive research 
program described this paper should 
help develop consumer confidence 
the practical use glued laminated 
wood construction—confidence the 
durability modern confidence 
the ability the structures carry 
adequately the loads for which they 
are designed, and confidence the 
long, life that can built into 
the structure. sense, the 
Navy wood shipbuilding program, 
stems, keels, and frames were used for 
the publicized 
minesweepers, symbolizes best how 
wood laminating has come age. 
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Determination the Fiber Saturation Point 


Wood 


PEREM 


Forest Products Laboratory Canada, Ottawa, Ont. 


Noting that, although fiber saturation point basic charac- 
wood, comparatively little known about it, the author 
concludes that this lack information probably attributable 
difficulties associated with determining FSP. relates various 
definitions FSP and reviews the most frequently used methods for 
determining FSP, along with their shortcomings. Description given 
tests determine FSP centrifuging. Results look promising. 


Introduction 


(conventionally abbreviated 
FSP) the critical condition reached 
the process seasoning which 
(by definition) the wood contains 
just enough moisture saturate the 
cell walls without the presence any 
additional moisture the cell cavi- 
tics. Reduction moisture content 
below the FSP accompanied 
dimensional changes and changes 
the mechanical properties wood. 
Although the FSP basic character- 
istic wood, information about 
comparatively limited. For example, 
study has far been 
reported the variation 
saturation point the different spe- 
cies, the different trees within 
and the different parts 
tree. Likewise little information 
available regard the relationship 
existing between the absolute value 
saturation point wood and 
its various properties. Furthermore, 
only few have been car- 
ried out order determine how 
different methods natural and arti- 
hcial conditioning processing may 
affect the fiber saturation point and 
the related properties wood. 

This lack information probably 
attributable the difficulties asso- 
ciated with the determination the 
saturation point; especially the 
condition wood which the cell 
walls are saturated with moisture with- 
presence free water within the 
cells 
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wood, experiments recently under- 
taken the Ottawa Laboratory the 
Forest Products Laboratories Cana- 
have shown that centrifuging 
waterlogged wood samples 


urated atmosphere, the moisture con- 


tent can reduced definite char- 
acteristic value which, 
later, may well accepted 
fiber saturation point. 


Fiber Saturation Point 


The term fiber saturation point was 
first used Tiemann (9) desig- 
nate the moisture content which 
further reduction causes increase 
the strength wood. other wood- 
water relationships were 
oughly studied, the term came into 
use express the more general con- 


ception the limit absorption 


water wood substance. The defini- 
tion now generally accepted for the 
fiber saturation point is: the moisture 
content, percentage the oven-dry 
weight, when the cell walls 
urated but virtually free water 
the grosser capillary struc- 
ture (8). 

Water the saturated cell walls 
held there two different ways (1, 
8): 

(a) molecularly adsorbed 
face-bound water, which 
held the secondary valence 
forces the lateral hydroxyl 
groups the cellulose mole- 
cules, 

(b) 
ture, which held the ex- 
tremely small fissures 
submicroscopic structure the 
cell walls capillary forces. 


Making clear line distinction, be- 
tween the molecularly-adsorbed water 
and the water held capillary forces 


the submicroscopic fissures the 
walls, may difficult. The 
amount molecularly bound water, 
however, has been found 
tween and per cent the dry 
weight wood (8). 
amount the water which held 
fully saturated cell walls, has been 
determined various investigators 
between and per cent, de- 
pending the species investigated 
and the method used (8). ap- 
proximate average value, per cent 
usually given for the fiber satura- 
tion point wood (2). 

Any change that brings the moisture 
content below the 
point accompanied dimensional 
changes wood and changes 
the properties wood. The changes 
the amount free water wood 
(i.e. the water held the cell cavi- 
ties and the intercellular spaces) 
the other hand, not affect the 
dimensional stability and the mechan- 
ical properties wood. 


Methods for Determining the Fiber 
Saturation Point 


The methods used for determining 
the fiber saturation point are most 
based the relationship exist- 
ing between the moisture content and 
divers properties wood, whereby 
matched samples wood the proc- 
ess gradual scasoning sclected 
for tests made over range from 
supersaturation moisture contents 
less than the FSP. The critical 
ture content which changes the 
properties become noticeable will in- 
dicate the valuc for the FSP. The, fol- 
lowing methods have been used most 
frequently: 


(a) Measuring the Sorption 
Moisture Wood: Fiber saturation 
point has been sometimes defined 
the moisture content equilibrium 
with saturated atmosphere. This def- 
inition, however, has been discarded 
the grounds its fundamental in- 
exactness. From the practical view- 
point, the method has its limitations 
because the difficulty reaching 
and maintaining true saturated vapor 
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pressure. The value the moisture 
content saturated atmosphere is, 
rule, estimated extrapolation 
the relative vapor pressure—moisture 
content curve, 
mined few per cent below the 
point saturation. This extrapolation, 
however, may error since the 
vapor pressure curve changes 
steeply the region close satura- 
tion. 


(b) Determination Fiber Sat- 
uration Point Shrinkage Measure- 
ment: The method consists deter- 
mining the moisture content wood 
the point initial shrinkage, which 
coincides with the 
point since any loss the water ab- 
cally shrinkage. The 
wood where the cell cavities are 
from water but the cell walls satur- 
ated, the limiting factor also 
this method. moisture contents 
close fiber saturation point, mois- 
ture gradients the wood are un- 
avoidable. The shrinkage values for 
higher moisture contents are, there- 
fore, obtained extrapolating the 
shrinkage curves from the lower mois- 
ture contents back the point 
zero shrinkage, which will indicate the 
fiber saturation point. 

has been found that the prac- 
tical range equilibrium moisture 
content (approximately between and 
per cent), the shrinkage wood 
directly proportional the amount 
values for two more different mois- 
ture contents are plotted graphically, 
the points determine inclined line 
which will cross the horizontal line 
nite spot called the point. 
Since the intersection point 
saturation point, has often 
used substitute for the latter. 


(c) Determination Fiber Sat- 
uration Point Moisture Content- 
Strength 
ments: The strength properties 
wood are their lowest level when 
the cell walls are fully saturated with 
moisture, and thus the moisture con- 
tent the point initial increase 
strength will indicate the value the 
fiber saturation point. 

Compared with determination 
fiber saturation point 
measurements, additional 
culty connected with this method. 
shrinkage tests the same wood sam- 
ple may used for recording shrink- 
age values for many different moisture 
contents and the effect the natural 
variation the structure wood 
Experiments 


—moisture content relationship require 
series matched samples, since each 
specimen tested the point frac- 
ture. Any differences between such in- 
characteristics, therefore, contribute 
the heterogeneity test data, where- 
non-destructive testing methods—as 
for example, the determination 
modulus vibration methods 
—eliminate this source variability 
use single test specimen for 
recording the mechanical properties 
wood different moisture contents. 


(d) Determination Fiber Sat- 
uration Point Electrical Conduc- 
tivity Method: method deter- 
mining the fiber saturation point 
electrical 
has been developed Stamm (6). 
The electrical resistance wood 
changes tremendous rate with 
changes moisture content below the 
fiber saturation point. From oven- 
dry condition fiber saturation the 
conductivity increases about million 
fold, and, this range moisture 
content values, linear relationship 
exists between the logarithm the 
electrical conductivity and the mois- 
ture content. This relationship fails 
hold for higher moisture contents. 
From the fiber saturation point the 
maximum moisture content wood 
when all the cell cavities are filled 
with water, the electrical conductivity 
changes less than fifty fold. This 
sharp break the conductivity—mois- 
ture content relationship used 
means determining the fiber satura- 
tion point. 

The difficulty obtaining uni- 
form distribution moisture the 
test samples moisture contents close 
fiber saturation point and especially 
creating true saturated condition 
wood is, however, much the same 
this method other methods 
described above. 


(e) Other Methods: Other meth- 
ods for determining fiber saturation 
point wood have been used 
lesser extent, because the techniques 
are complicated and relatively slow. 

When measuring the heat gener- 
ated wetting dry wood, moisture 
content—heat swelling isothermals 
can established which the point 
zero heat change (found extra- 
polation) will represent the 
saturation point. 

similar way, moisture content 
—compression water curves, the 
point zero compression water 
will indicate the value fiber satura- 
tion. 

Experiments have been carried out 
order determine the fiber satura- 
tion point measurements upon the 


freezing watcr wood, analogi- 
cally the determination bound 
water biological materials. How. 
ever, the main difficulties 
method, supercooling finely dis. 
persed water, and the reduced activity 
unfrozen water the lower tem. 
peratures, make unsatisfactory for 
determining fiber saturation point 
wood (8). 


Determination Fiber 
Point Centrifuging 


practically the only potential 
determines the movement 
vapor pressure. has been 
however, that this potential 
approaching fiber saturation poi: 

ity, but great enough 
established which will act all 
water regardless its position thin 
the wood structure. The 
atmosphere, the centrifugal will 
the only potential the 
migration moisture, and the 
tion water from the wood will 
depend the forces the 
water held within the wood. 

the range capillary sizes wood 
(cell cavities and intercellular spaces 
which are large comparison with 
fine capillaries the cell walls), 
should possible certain range 
centrifugal force remove 
wood all free water the 
capillaries, the force being the same 
time inadequate produce extraction 
the water held the 
capillaries the cell walls. 

ture, water can migrate freely and 
separated centrifuge from the 
wood sample the surface 
the periphery rotation. the 
tions along the tubular cells, 
centrifuging may variously 
the angle the conductive 
with the direction 
more easily induced than 
this another feature that may 
move all free water from wood 

The above mentioned 
served the basis for the 
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the fiber saturation 
how. were made prove the 
these assumptions mathe- 
mati ly. 

technique removing water 
fron. vood the action centrifu- 
was studying fundamentals 
woo water relationship Tiemann 
1932 (10) but not, how- 
determining the fiber satura- 
tion wood. 

the last ten years, processes 
have suggested for drying lum- 
ber centrifugal apparatus (3, 5). 
The remains, however, 
how the drying, reported 
have place centrifugal dry- 
ing results from the action 
centrifugal force and how much 
caused evaporation, induced 
the circulation heated air rotat- 
ing pile Tiemann (10), 
however, has pointed out the futility 
trying dry lumber moisture 
contents below fiber saturation point 
using centrifugal force only. 


Experimental Procedure 


the preliminary tests deter- 
the fiber saturation point cen- 
trifuging, which are described below, 
samples sapwood white spruce 
(Picea glauca) and red pine (Pinus 
resinosa) were used. The samples 
were cubes approximately 
inch. The samples were cut 
from green waterlogged 
which had never been exposed dry- 
ing conditions. the cases where the 
same test samples were used for dif- 
ferent tests (thereby eliminating vari- 
able factors that might have been in- 
troduced use series different 
wood), the samples were 
always resoaked without drying, the 
oven-dry weight being determined 
only after the last test with the sample 
had been completed. When resoaking, 
vacuum was applied order ac- 
celerate the waterlogging. 

Different types centrifuges were 
used during the tests. For higher ac- 
celerations,? which proved neces- 
sary order obtain results within 
the practical limits the time 
treatment, high speed centrifuges with 
angular rotors were used. The centri- 
fuge tubes were held these rotors 
The stainless steel tubes 
used were furnished with expansion 
type which could hermetically 


use centrifugal forces higher than 
13,100 + 


gravity, the Ottawa Laboratory, 
its indebtedness the National 


Council (Canada) and particularly 
nts were made for use 
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tightened. order prevent test 
samples from direct contact with the 
extracted water the bottom the 
tubes, either light weight hollow sup- 
ports were used the tubes were 
filled suitable level with glass 
beads. 

For calculating the relative centrifu- 
gal force, the following equation was 


where R.C.F. relative centrifu- 
gal force expressed the com- 
puted number times gravity (g). 
distance cm. from the 
point question (in these 
tests the centre the test 
specimen) the centre 
the centrifuge shaft. 

revolutions per minute 


Experimental Results 


The tests were performed various 


rotation, the centrifugal 


force varying between 130 and 36,000 
times gravity. was found, however, 
that force least 10,000 times 
was required order re- 
duce the moisture content the wood 
ble value. 

few series tests were first car- 
ried out for the purpose obtaining 
information the relative permeabil- 
ity wood different directions 
with and across the grain, when move- 
ment the water produced the 
action centrifugal force. 
found, that the range centrifu- 
gal force 400 500 times grav- 
ity, the amount water removed from 
the test samples was twice much, 
where the force acted the direction 
the grain when the force acted 
across the grain. The difference be- 
tween the radial and tangential direc- 
tions was relatively small. The perme- 
ability the tangential 
(along the curve annual rings), 
however, was always higher than 
the radial direction. 

the final test series 
saturation point determinations, how- 
ever, the force was acting angle 
direction the fibers. 

the basis number test 
series (90 series, each consisting 
least samples) performed various 


magnitudes relative centrifugal 
force and various times centrifug- 
ing, was found, that 


(a) when 
logged wood samples closed 
tubes accelerations upwards 
10,000 times gravity, the 
moisture content will 
duced amount that ap- 
the specimen, that 

(b) when the relative centrifugal 
force increased within cer- 
tain limits (as high 36,000 
times gravity these experi- 
ments, this 
value the moisture content 
tically unchanged, and 

(c) when the time centrifuging 
(at forces exceeding 10,000 
longed, this characteristic value 
moisture content will remain 
unchanged. 


Results series tests, which 
the same wood samples were observed 
after different periods centrifug- 
ing, are summarized Table and 
graphically shown Figure The 
three samples red pine were cut 
from the same radial strip wood 
from year old tree. The average 
specific gravity (based oven-dry 
weight and green volume) was 0.39. 
The sample white spruce originated 
from year old tree, and its spe- 
radial and tangential surface 
the samples line, approximately 
mm. long, was marked, which was 
measured accuracy 0.01 mm. 
before and after centrifuging for the 
purpose detecting whether not 
dimensional changes occurred 
samples due loss water. indi- 
cation shrinkage could noticed. 
After every centrifuging period the 
samples were weighed and 
soaked, the oven-dry weight the 
samples being determined only after 
the last testing period. The average 
relative centrifugal force these tests 
was 13,100 times gravity, however, 
one test run was decreased 11,200 
times gravity. 

Small differences moisture con- 
tent computed for the sample the 
end different periods centrifug- 
ing are evident (Table and Figure 


Table MOISTURE CONTENT SAMPLES RED PINE AND WHITE SPRUCE 
AFTER CENTRIFUGING AND FOR DIFFERENT PERIODS 


M.C. 
before 
centri- 
Species fuging 
percent 
1 Red Pine 156.8 
190.6 
White Spruce 233.4 


Sample 


M.C. after centrifuging 


R.C.F.=11,200 R.C.F.=13,000 R.C.F. = 13,100 


xG xG xG 


Time—3 hrs Time—3 hrs. Time—5 hrs. 
percent percent percent 
32.0 31.7 31.7 
31.0 30.7 30.4 
31.9 31.6 31.2 
34.1 34.0 34.1 


3 
& 


Figure content wood after 
centrifuging. R.C.F. 13100 


1). Partial explanation these dif- 
ferences may that the oven-dry 
weight the samples, determined 
after the last period treatment, did 
not precise oven-dry 
weight the samples after preceding 
treatments. Although the surfaces 
the samples were cut clean micro- 
tome order avoid the pres- 
ence partly loosened fiber particles, 
very small fragments wood tissue 
could noticed the extracted water 
after every centrifuging period. These 
particles, together with possible loss 
some water-soluble substances 
sapwood, might have caused small 
decrease the oven-dry weight dur- 
ing the repeated treatments. Another 
possible contribution variability 
secn the fact that during the cen- 
trifuging slight increase the tem- 
perature the tubes 
The amount increase depended 
the type centrifuge, the length 
centrifuging period, and 
speed centrifuge. 


one centrifuge relative cen- 
trifugal force 13,100 times gravity 
the increase over the 
ture (26° C.) was noted follows: 


After hour centrifuging 3.5°C. 
After hours centrifuging 4.5°C. 
After hours centrifuging 7.0°C. 


Since with the increase tempera- 
ture the sorption moisture wood 
(8), reduced moisture con- 
tent can expected the tests 
higher speeds and longer periods 
centrifuging. 

The highest speed used during the 
experiments gave centrifugal force 
36,200 times gravity (calculated 
the middle the test sample). this 
test one sample white spruce 
similar quality the test described 


above, and adjacent 
companion samples red pine were 
used. The time centrifuging was 
hours. 


Table 2.—RESULTS FROM TEST CENTRIFUG- 
ING SAMPLES HIGH SPEED 
(36,000 


M.C. before M.C. after 
centrifuging centrifuging 


Sample Species percent percent 
Red pine 166.5 
Red pine 160.9 32.2 
3. White spruce 235.9 34.1 


The moisture content values this 
test, shown Table are good 
agreement with the moisture content 
values from the tests where the rela- 
tive centrifugal force was only one 
third great. 

The test runs clearly indicate the 
gal force within which 
sible disregard the effect varia- 
tion the relative centrifugal force 
within sample. When the test sam- 
ples were cut half after treatment, 
found the moisture content dif- 
ferent portions. The probable existence 
higher compressive stresses the 
outer portions (closer supporting 
walls the test tube) compared 
with inner parts specimens 
moisture content the small samples 
used the experiments. 

Although the experiments reported 
may interest mention briefly 
some observations specimens 
white spruce characterized 
intermediate form compression 
wood. Specimens sapwood sampled 
about degree peripheral inter- 
vals from four regions the cross- 
section the log, provided appar- 


Figure 2.—Fibre saturation point values 


disc white spruce. 


ently normal wood from 
for comparison with the 
centric compression wood 


force 12,700 times gravity, 
sults, summarized Table dia- 


The specific gravity wood 
sector containing compression 
was 0.37, while the average the 
other sectors was 0.32. sam- 
ples which contained 
wood the final moisture after 
centrifuging was peculiarly than 


Table 3.—MOISTURE CONTENT SAMPLES 
BEFORE AND AFTER 
(WOOD FROM QUADRANTS 
ECCENTRIC LOG 
WHITE SPRUCE) 


M.C. M.C. 
before after 
centri- centri- 
Sample fuging fuging Wood condition 

percent percent 
33.5 Apparently normal 
A-2 247.1 33.6 Apparently normal 
A-3 250.0 32.9 Apparently normal 
B-1 246.6 normal 
C-1 161.3 29.9 Contained 
C-2 182.8 29.6 compressi: 
C-3 175.9 29.9 wood 
230.6 33.8 Apparently 


for normal spruce, being less 
per cent the oven-dry the 
samples. 

The fiber saturation point 
normal wood, determined 
the experiments the 
method, averaged for red 
proximately 33.5 per cent, 
the individual samples the 
range per cent. 


Summary 
The preliminary tests, 
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the fiber saturation point 
closed tubes indicated that, 
action centrifugal force 
content. 

reproduction 
content were established 
olying centrifugal force 10,- 
times gravity) for periods 
samples with approxi- 

believed that the existence 
moisture content under the 
conditions may explained 
the discontinuity capillary sizes 
the structure wood. The free 
which held the micro- 
scopic capillaries (cell cavities and in- 
spaces), removed the 
action centrifugal force, while the 
moisture which adsorbed 
submicroscopic the cell 
walls held there forces greater 
than those produced the action 
the centrifuge. The average force with 
which all the water below the fiber 
saturation point held has been esti- 
mated (7), 15.3 kilobars 15,300 
atmospheres force astronomical 
proportions that may computed 
several million times that gravity. 
The characteristic 
ture content established wood sam- 
ples the centrifuging method indi- 


cated, might therefore considered 
the fiber saturation point. 

The experiments showed 
cause lower permeability the free 
water could not removed cen- 
trifuging easily from heartwood 
specimens from those cut from sap- 
wood the species studied. The long- 
est centrifuging period applied 
heartwood samples was hours 
10,000 35,000 times gravity, which 
proved inadequate produce 
equilibrium conditions the wood. 

The experiments fiber saturation 
point determination centrifuging 
will continued order verify 
the accuracy the method and de- 
velop technique, especially for deter- 
mination the fiber saturation point 
heartwood material. 
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STATE NORTH CAROLINA 
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oratory. The laboratory also includes 
basic processing section located 
the campus the college. This sec- 
tion includes structures which house 
the three sawmills, dry 
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kiln, wood-treating facilities, veneer 
vat, lathe and clipper. 
tion $200,000 has been made 
the Legislature for the construction 
pulp laboratory. Plans are nearing 
completion and construction 
undertaken during 1954. 


The laboratory operated with ap- 
propriations from the college, the 
Agricultural Experiment Station, and 
with funds made available indus- 
try and various governmental agencies 
for sponsored research. The hardwood 
plywood industry, the southern furni- 
ture industry and the pulp and paper 
industry have made major contribu- 
tions the establishment the Wood 
Products Laboratory have the sup- 
plicrs glucs, finishes, preservatives 
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sketch the new Pulp Laboratory built 1954. 


and woodworking machines. The 
North Carolina Forestry Foundation, 
Furniture Foundation, Inc. 
North Carolina Pulp and Paper Foun- 
dation also make important contribu- 
tions the support the laboratory 
through the medium salary supple- 
ments and scholarships. 

The projects 
are conducted project leaders who 
are members the staff the schools 
Forestry and Gradu- 
ate students programs varying 
length from one four years serve 
research assistants the conduct 
the research program. Nine staff mem- 
bers act research project leaders. 

and degree Wood Tech- 
nology from North Carolina State 
College. was recipient Tim- 
ber Company scholarship 
1951. His industrial experience in- 
cludes service with the Henry County 
Plywood Corporation charge 
quality control. has also supervised 
logging and sawmilling operations. 
During the summer 1953 served 
consultant statistical methods 
oratory. 

gree Logging from the 
University Washington and Mas- 
and degree Wood 
Technology from Duke University. 
has served the staff Penn- 
sylvania State University and Virginia 
Polytechnic Institute. During World 
War served for three and one- 
half years Chief the Wood, Glue 
and Packaging Branches, Air 
Force Procurement Division, Materiel 
Command. His industrial experience 
includes three and one-half years 
production manager and quality con- 
trol director hardwood plywood 
plant. 1952 served the United 
Nations, Food and Agriculture Or- 
ganization consultant the gov- 
ernment Yugoslavia rationaliza- 
tion and modernization its veneer 
and plywood industry. 

degree general forestry 


University Minnesota and Mas- 
degree Silviculture, Soils and 
Utilization from Michigan State Col- 
lege. served the Forest Serv- 
ice, Northeastern Forest Experiment 
Station Forest Utilization special- 
ist for four years. His industrial ex- 
perience includes ong year’s service 
chief procurement inspector for the 
Air Force the Wood Air- 
craft Program. also spent one year 
wood process engineer for Fair- 
child Corporation. 

Hader studied the field 
mathematics the Universities 
Wisconsin and Chicago. holds 
Degree Experimental Sta- 
tistics from North Carolina State Col- 
lege. spent two years scientist 
the Atomic Energy 
signed the Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico. 


Johnson pursued work towards 
bachelor’s degree the University 
Virginia and the New York State 
College Forestry. obtained 
degree Wood Technology 
from Duke University. His industrial 
experience includes five years 
duction engineering and plant man- 
agement the furniture industry. 
During World War served for 
two years the American and Cana- 
dian Wood Aircraft industries. 
has devoted considerable time con- 
sulting engineering work the wood 
products field. During 1952 and 1953 
the furniture industries Germany, 
England, Holland, France, Austria, 
and Switzerland. 

Libby holds bachelor’s de- 
gree and professional degree 
Chemical from the Uni- 
versity Maine. has conducted 
advanced study physical chemistry 
and chemical microscopy Cornell 
University. His industrial experience 
includes service cellulose chemist 
for the Aetna Explosives Company 
and chief chemist for the Bayless 
Paper Manufacturing Company. 
served for thirty-two years mem- 
ber the staff the New York State 
College Forestry where was 


head the Department Pulp and 
Paper Manufacturing. was the 
cipient honor award for 
ment teaching and research pulp 
and paper made the University 
Maine Pulp and Paper 

Slocum holds bachelor and 
master’s degrees from the North Caro- 
lina State College. has with 
the North Carolina Department 
Conservation and and 
the Forest Service. 

Rudolph Willard holds 
degree Electrical from 
Yale University. His industr 
perience includes eight years 
duction engineering, 
agement and production 
activities the furniture 
has had extensive sales experi. 
the plywood and dimension in- 
dustries. For seventeen years 
his own consulting 
serving the wood products 

Lenthall Wyman holds 
Harvard University. has the 
federal government various 
ties for fifteen years, working the 
the Texas Forest Service two 
years. During World War 
the War Production Board 
advisor. 

The research program the 
marily serve the wood-using 
tries the Southeast and 
its facilities have 
terms the requirements in- 
dustries. planning this the 
advice and guidance the 
the region obtained the 
committees, representing all 
important components the wood- 
using industries, meet the 
annually review the work the 
previous year and the plans the 
current year and offer their 
these plans. These com- 
mittees have regularly 
the college the importance 
ing the traditional role 
search. Accordingly cach 
made obtain balance ap- 
plied and fundamental Since 
the Wood Products 
made conduct research the 
areas the wood 
where the staff has special 
tions and where the needs the 
region are greatest. 

The laboratory also attempts take 
advantage facilities other 
and departments which are 
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Statistics provides staff in- 
some the finest mathe- 
and experimental statisticians 
quality control, experimental 
desi operations analysis pos- 
because the availability 
fine consulting staff. The re- 
operated nuclear reactor 
tion which promise develop new 
techniques real value. 

the program the Wood 
cts Laboratory. Some the re- 


two sawmills and short-log bolter mill 
are used for studies milling methods. 


Veneering: The laboratory has 
47-inch veneer lathe and clipper for 
studies veneer manufacture. The 
lathe equipped with variable speed 
drive, decimal gear box 
gauges. Among the most active the 
research projects for the 
past several years has been study 
tropical woods. These studies have 
included log heating requirements and 
set-up variables. 


Machining: Studies have been con- 
ducted determine the variation 
which can expected machining 


Figure 1.—WOOD PRODUCTS LABORATORY RESEARCH PROGRAM 


Wood Basic Processes 


Manufacturing Methods Merchandising Extension 
Anatomical Logging and Quality Control Market Publications 
Properties Milling Production Control Analysis Short Courses 
Physical Properties Veneering Operations Analysis Marketing Consultation 
Mechanical Machining Specifications and Methods 
Properties Drying Standards 
Chemical Gluing 
Properties Finishing 
operations and establish basis for 
the setting reasonable tolerances 
Products 


Properties Wood 


Anatomical Properties: Work 
this field includes identification 
wood, studies abnormal wood, 
structure tropical woods and studies 
fiber technology. The wood struc- 
ture laboratory includes the conven- 
tional equipment for macroscopic and 
microscopic study wood. 


Physical Properties: Physical prop- 
wood-moisture relationships and 
acoustical properties. Special emphasis 
has placed upon the study the 
physics drying high tempera- 
tures. small experimental kiln, auto- 
matically controlled electric ovens and 
conditioning chambers, pyrometers, 
potentiometers and velometers are 
available for this study. 

Mechanical Properties: 
ard 60,000-pound 
ing machine available for study 
the mechanical properties wood. 

Chemical Properties: 
properties laboratory equipped for 
investigations into the chemical prop- 
erties wood. The new pulp labora- 
tory will have additional facilities for 
wood chemistry. The de- 
partments chemistry, chemical engi- 
neering and textile chemistry also pro- 
vide special equipment 
for properties investigations. 


Basic Processes 


and Milling: The 90,000 
school forests provide 
all the major timber 
types North Carolina for the study 
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for wood machining operations. Studies 
have also been undertaken deter- 
mine the cost savings available through 
accurate machining. The machining 
laboratory includes variety saws, band 
saws, cutoff saw, double-end trim saw, 
straight line rip saw, planer, jointer, 
shaper, tenoner, automatic stroke 
sander and edge belt sander. The lab- 
oratory shop also includes Redco 
grinder and automatic saw filing and 
setting equipment. 

Drying: Drying studies include 
research lumber seasoning and 
veneer drying. Two experimental dry 
kilns and special veneer drying oven 
are available for this work. Several 
years study veneer 
niques resulted the development 
procedures for establishing commercial 
veneer drying schedules for continu- 
ous veneer dryers. 

Gluing: The gluing laboratory in- 
cludes equipment for formulating and 
testing glues. The laboratory also 
equipped with three glue mixers, 
glue spreader and three 
48” Glue research includes 
studies the effect veneer drying 
temperatures glue joint quality and 
determination the relationships 
among the factors influencing the qual- 
ity synthetic resin glue bonds. 
fundamental information the vari- 
ables involved high-frequency glu- 
ing. 

Finishing: Finishing 
clude evaluation exterior paints and 
varnishes well and 
other interior finishing systems. The 
finishing laboratory equipped with 


facilities for formulating and testing 
finishing materials well water- 
wash spray booth for conducting 
studies finish applications. 

Preservation: Preservation studies 
have been limited nonpressure meth- 
ods. Steam heated vats are available 
for hot and cold soak treatments. 
extensive test garden includes large 
number species, preservatives and 
preservation methods. 

Pulping: program research 
pulp and paper manufacture 
now the planning stage. With com- 
pletion the pulping laboratory this 
program will implemented. In- 
vestigations undertaken include 
chemical pulping hardwoods, me- 
pulping hardwood and 
pine, application new chemicals 
pulping, pulp purification 
manufacture and improvement pulp 
refining methods. 

Derived Products: Studies include 
development and evaluation chip 
boards, fiber boards and other similar 
products. 


Manufacturing Methods 


Quality Control: Among the most 
active research programs the Wood 
Products Laboratory have 
studies quality control techniques. 
This included evaluation tech- 
niques statistical quality control 
applied lumber manufacture, veneer 
manufacture, wood machining, veneer 
and lumber drying and gluing. Test- 
ing methods which are useful qual- 
ity control work have been evaluated. 
These testing methods 
wood shear testing, cyclic tests and 
moisture content determinations. 

Production Control: Research 
this area includes study methods 
inventory control and control 
material and product handling and 
flow. 

Operations Analysis: Studies are 
being undertaken evaluate the new 
methods operations analysis for ap- 
plication the manufacture wood 
products. 


Properties wood adhesives are subject 
considerable investigation the gluing 
laboratory. 
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Specifications and Standards: Re- 
search being conducted develop 
procurement inspection ‘and sampling 
techniques applicable specifications 
wood products and processes. These 
studies include adaption single, 
double and sequential sampling tech- 
niques wood product specifications. 
Investigations are designed deter- 
mine reasonable tolerances, based up- 
measures process capability for 
ards. 

Merchandising 


Market Analysis: These market- 
ing studics are designed identify 
the factors which influence changes 
the market for various forest products. 

Marketing Methods: This research 
aimed developing improved mar- 
keting methods. Included are studies 
cooperative and integrated market- 
ing procedures. 

Extension 

Basic the entire wood products 
research program the underlying 
assumption that research project 
complete only when has become 
effective the actual production 
use forest products. 
and continuing effort expended 
disseminate the results all research 
projects the people who are 
position make effective use them. 
This accomplished part through 
the medium publication. 
technical reports have 
lished and disseminated from the lab- 


Sealers for Finish Coats 


oratory. addition, staff members 
regularly contribute 
and trade journals. Another effective 
search -results the hands the 
potential user the industrial short 
course. Here the Wood Products Lab- 
oratory not only uses its own person- 
nel but the Forest Products Lab- 
oratory, the Forest 
tions, Duke University, and many in- 
dustrial concerns have contributed 
the teaching staffs. During the past 
four years, industrial short courses 
have been the following 
areas: 


Gluing 

Kiln drying 

Lumber manufacture 

Softwood lumber grading 
Hardwood lumber grading 
Furniture finishing 

Quality control 

Lumber products merchandising 


The laboratory staff provides con- 
sultant services industry where the 
work can accomplished most effec- 
tively this manner. 

While emphasis has 
upon the physical facilities the lab- 
oratory discussing the research pro- 
gram, the importance pilot tests 
actual manufacturing plants should 
not overlooked. the policy 
the laboratory carry virtually every 
applied research program 
field for production test before con- 
sidering complete, this all 


JOHN SYME 


Oregon Lumber Company, Dee, Oregon 


Describes results work done determine sealing qualities 
hardboards, and types sealers that are most effective. 


Sealers for Finish Coats 


Hardboard 


GENERALLY SPEAKING, 
coating devised fill the pores 
absorbent surface preparation 
for further finish coats. preventing 
the absorption oil from the paint, 
the sealer not only reduces the num- 
ber finish coats required, 
sures stronger paint film. 

The paintability hardboard, 
many respects, unsatisfactory. This 
true mainly for two reasons—(1) 
the production and use hardboard 
large quantities relatively new 
development, and materials used 

Presented meeting the Forest Products 
Research Society, Hardboard Division of Pacific 


Northwest Section, Oct. 12, 1953, at Seattle, 
Wash. 


its finishing are formulated for use 
other products such wood, and 
(2) the surface hardboard, although 
porous, readily absorbing paint 
some areas and showing good holdout 
other areas. 


Because hardboard has gained wide- 
spread use only recent years, very 
little work has been done the de- 
velopment materials especially de- 
signed for its finishing. Its general 
surface characteristics not make 
niques used other The 
surface shows definite fiber pattern 
following one possibly several coats 
paint, due the unequal absorp- 
tive capacity the hardboard. Hard- 


possible. For example, studies the 
application statistical quality con. 
trol techniques op- 
erations were started the 
two saw-mills but were 
pleted seventeen production. mills 
scattered over wide territory. the 
same way, veneer drying studics and 
wood machining studies have 
moved out the laboratory 
duction applications under con- 
ditions. This possible only 
the wood product 
facturers. The Wood 
oratory fortunate have op- 
portunities work with 
ers many fields wood oduct 
production conducting on- 
companies would too long in- 
clude this report. 

The Wood Products 
compared many other orics 
some its contemporaries. very 
rapid development this 
tribute the wood-using 


the Southeast who have 
indication the need felt 
industries for research. 
tory will have expand its 


physical facilities and its 
continue meet the demands 
upon the industries the 
which serves. All present 
suggest that this expansion take 
place. 


Hardboard: 


board also absorbs the finishing mate- 
rial high rate and shows fiber 
raising with some types 
Properly formulated sealers the non- 
penetrating type would tend over- 
come the porous surface 
tory base for further finish 
Therefore, imperative the 
sealer used the finishing 
carefully selected. 


Hardboard Painting Tests 
Oregon Lumber 


The Oregon Lumber has 
ing hardboard its own 
other laboratories. Tests 
companies have indicated that 
sess the same general 
acteristics, and that the finishing 
lems for each are similar. 
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The following data are taken from 
some recent tests conducted 
hardboard using interior seal- 
ers undercoaters. Because the 
scope these tests, they can- 
not considered conclusive, but only 
Thirteen types sealers 
genc use wood products were 
for these tests which were 
conc the Archer-Daniels-Mid- 
land paint laboratory. They were clas- 


Clear Sealers 


Orange Shellac, No. cut 

Varnish type made blended 
oils 

Non-grain raising type 

Cooked varnish type 

Varnish type, high gel structure 

Nitrocellulose Lacquer 


Group Pigmented Sealers 
Polyvinyl Acetate type, water 
base 
Oil type wall primer 
Varnish type wall primer 
Latex Copolymer, water base 


Group Heavily Pigmented Sealers 
Varnish type 
Oil type 
Alkyd type 


Each the above sealers was ap- 
plied one-half standard and 
tempered hardboard panel. Brushing 
characteristics were noted. After 
adequate drying period, portion 
the sealed area was lightly sanded 
determine sanding characteristics. 
The panels were then divided into 
four portions for application fur- 
ther finish coats. The types paint 


Describes tests develop accelerated method relative 


selected for application over the seal- 
ers were brushed such manner 
cover the sealed area, while the re- 
maining portion covered the adjoin- 
ing unsealed area. The oil-type paints 
used for the second coat were (1) 
gloss enamel white, (2) gloss enamel 
gray, (3) semi-gloss’ enamel green, 
and (4) flat enamel gray. 

Following application and drying 
the second group paints, the 
panels were inspected and the sealers 
evaluated: the basis brushing, 
sanding, holdout, hiding power, and 
gloss characteristics, the latter three 
properties being based the appear- 
ance the second coats. The overall 
rating each sealer based the 
above properties was follows: 


Good Sealing Properties 


Polyvinyl Acetate (pigmented) 
Latex Copolymer (pigmented) 
Fair Sealing Properties 
Orange Shellac (clear) 
Oil type wall primer (pig- 
mented 
Oil type undercoater (pig- 
mented 
Varnish type undercoater (pig- 
mented 
Nitrocellulose lacquer (clear) 
Alkyd type undercoater (pig- 
Varnish type wall primer (pig- 
mented 


Poor Sealing Properties 

Varnish type, blended oils 

(clear) 
Cooked varnish type (clear) 


Varnish type, high gel (clear) 
Non-grain raising type (clear) 


Experiments Accelerated Method for 
Determining Water Absorption Hardboard 


HAROLD ELY 


Research Department, Coos Bay Lumber Company, Coos Bay, Oregon 


determining water absorption hardboard. 


Introduction 


specifications and the phys- 
usually specified are 
thickness, modulus rupture, spe- 
gravity, 24-hour water absorption, 
and thickness swelling. Quality con- 
are made frequent inter- 


the Hardboard Division meet- 

Pacific Northwest Section Forest 
Research Society, held Seattle, 
Washi’ ton, October 12, 1953. 
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vals determine the specifications 
are being met. difficulty encoun- 
tered with the tests except for the 24- 
hour water absorption 
swelling. The 24-hour immersion 
period too long for control testing 
and has been necessary search for 
accelerated absorption technique 
that would reduce the immersion time 
from hours minutes and cor- 
relate this method with the 24-hour 


Discussion Test Results 


This evaluation indicates that with- 
this group widely used sealer 
types, only two exhibited acceptable 
sealing properties for use 
board. They were Polyvinyl Acetate 
and Latex Copolymer. The Orange 
Shellac was the most satisfactory clear 
sealer tested. interesting note 
that although the polyvinyl acetate 
material showed the best sealing prop- 
erties this series, succeeding coats 
paint were slightly uneven ap- 
pearance when applied over this ma- 
terial, indicating that the surface was 
not completely sealed. Also, the tem- 
pered hardboard slightly 
improved surface for painting, com- 
pared the standard untempered 
hardboard. 


The many uses hardboard re- 
quire that comparable com- 
petitive materials 
Therefore, essential that the hard- 
board industry give serious attention 
either through the modification the 
hardboard product itself, the de- 
velopment more suitable painting 
methods and materials. 
step should the education con- 
sumers proper techniques for fin- 
ishing hardboard. Secondly, hardboard 
producers, paint manufacturers, and 
organizations should cooper- 
ate program testing and for- 
mulation painting materials for use 
hardboard. Finally, the present 
manufacturing field should ex- 
panded include hardboard prod- 
uct which the fac- 
tory, thus insuring satisfactory paint- 
ing properties. 


absorption test. The experiments were 
limited initially stand- 
ard hardboard and will extended 
include other thicknesses and lower 
density boards. 

preliminary experiments hard- 
boards produced the pilot plant 
two approaches were tested: (1) hot 
water soak for minutes 50° 
(122° F.), and (2) pressure soaks 
with pressures and im- 
mersion times minutes with 
average water temperature 
20° (68° F.). These results indi- 
cated little promise the hot water 


4 

5 


baste 


‘ 


111 - we. Specific Gravity 


method but promising results the 
pressure technique. Further experi- 
ments were conducted hardboards 
produced during the startup period 
the production plant using 5.0 
for minutes 20° These experi- 
ments constitute the subject matter for 
this report. 


Experimental Procedure 

The experimental design called for 
two adjacent sample strips (6” 4’) 
came from the press unloader. The 
panel selected was from the same press 
opening every case. The 
adjacent sample strips 
the assumption that adjacent strips 
would differ very little water ab- 
sorption specific gravity. Each sam- 
ple strip was then cut into six test 
specimens. Seventy-three boards were 
sampled for total 870 test speci- 
mens. The cutting plan used illus- 
trated Figure 

The test specimens from one strip 
were soaked unit. The absorption 
technique used any strip was ran- 
domized. 

Each test specimen was weighed 
the nearest 0.1 gram and measured 
the nearest 0.001 inch thickness and 
the nearest 0.01 inch the other 
two principal directions. 
mens for the 24-hour absorption test 
were stickered and conditioned 
percent and 70° The speci- 
mens for the pressure absorption test 
were stickered and allowed cool for 
approximately minutes because hot 
boards will raise the temperature 
the water the pressure tank which 
causes higher water absorption. 

The equipment used conduct both 
the 24-hour test and the pressure test 
illustrated Figure The pressure 


% Absorption 


Greovity 


tank sits constant temperature 
bath (20° C.), which also serves 
the soak bath for 24-hour absorption. 

conducting pressure soak, the 
pressure tank filled with water 
(20° C.). The five test specimens are 
stickered means brass wire spirals 
and immersed the tank, the cover 
placed the tank and bolted down. 
The blowdown valve closed and the 
air inlet valve opened. The 
sure checked and any necessary ad- 
justments made. the end min- 
utes the air inlet valve closed and 
the blowdown valve opened. The 
cover removed and after removing 
the samples, the excess water re- 
moved from them with cloth. The 
specimens are weighed immediately 
and the percent absorption calcu- 
lated, well the specific gravity 
based oven-dry weight and oven-dry 
volume. 


Results and Discussion 


The average the six pressure ab- 
sorption test specimens was compared 
with the average the six 24-hour 
test specimens for each board and the 
results were plotted. This gave scat- 
ter diagram value. Upon close 
inspection the scatter diagram, one 
suspected that there was sp.gr. effect 
well the chance variation within 
both the pressure soak and the 24-hour 
soak. The individual test specimens 
were then grouped according sp.gr. 
and the sp.gr. vs. absorption plotted 
for both test methods. Good correla- 
tion obtained, depicted Fig- 
ures and III. The grouped data are 
then used plot pressure absorption 
vs. 24-hour absorption. Figure 
shows this correlation curve. 

After establishing the correlation 
curve, was necessary determine 


Table ABSORPTION DATA AND 
24-HOUR ABSORPTION DATA GROUPED 
ACCORDING SPECIFIC 

ITY FOR STANDARD 


Pressure Number 


24-hour Nu 
absorption test absorption 

Sp. Gr. % specimens % specimens 

1.09. 13.9 14.0 
es 12.8 41 13.0 34 
1.13_- 11.3 12 12.2 13 
1.14_ 11.4 11.3 
1.16. 8.8 1 


Total specimens 435 


SORPTION FIGURES AND 
PREDICTED FROM PRES- 

SURE ABSORPTION 


Predicted 

Pressure 24-hour 24-hour iffer- 
absorption absorption absorption ence 

% 
12.9 13.7 14.1 0.4 
14.7 15.0 14.0 1.0 
13.8 14.3 14.4 
15.2 15.4 14.9 0.5 
13.0 13.7 14.0 0.3 
12.6 13.4 13.3 0.1 
13.2 13.9 15.0 
14.5 14.8 14.4 
14.0 14.5 12.9 1.6 
12.2 13.1 14.7 1.6 
13.1 13.9 13.0 0.9 
14.2 14.6 14.2 0.4 
13.5 14.0 13.0 1.0 
12.1 13.0 12.0 1.0 
12.3 13.1 11.6 1.5 
14.1 11.8 2.3 
12.6 12.4 0.2 
13.4 14.0 12.3 
14.0 14.5 0.6 
12.5 13.8 
13.1 13.8 13.2 0.6 
Avg. 13.3 13.9 0.4 


the precision with which the pressure 
test will predict the 24-hour This 
was accomplished using 
tional boards tested over 
days. The average pressure ab- 
sorption one strip was uscd 
obtain the predicted 24-hour 
tion from the correlation curve and 
this figure was compared the 
average 24-hour absorption 


Absorption 


24-hour Soak, 
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strip. The mean difference be- 
twe these two values was —0.4 per- 
which means that this curve 
fit this data perfectly, but 
ade uate for control purposes. The 
ard deviation the average dif- 
fer. was 0.97, which means that 
the differences between pre- 
dic 24-hour absorption and meas- 


Fire-resistant 


ured 24-hour absorption will 2.0 
percent less. The results are tabu- 
lated Table 


order use this correlation curve 
over long period time will 
necessary determine the correla- 
tion remains the same. 
method accomplishing this 


ARMIN ELMENDORF 


quality control chart for ranges. 
check made and the differ- 
ence entered the chart. the 
range within the control limit, the 
correlation curve still satisfactory, 
but significant number values 
start exceeding the control limit, ad- 
justments the correlation curve will 
necessary. 


Boards Made Wood Strands 


and Inorganic 


President, Elmendorf Research, Inc., Chicago, 


Method described for manufacture fire-resistant boards 
made wood strands and inorganic binders. Sources material and 
potential markets are discussed, well some economic factors 
setting such production. 


ORE THAN TEN MILLION square 

feet wall board various 
types are produced each day the 
United States. Several single factories 
turn out over million square feet per 
day low-density board, commonly 
referred insulation board. 
Europe, the other hand, the manu- 
facture insulation board much 
smaller industry, and contrast, the 
manufacture the so-called ‘‘excel- 
ing several hundred manufacturers. 
This raises the question, can the manu- 
facture the excelsior boards the 
United States expanded com- 
parable degree, or, economic fac- 
tors this country limit the market? 
The answer this question found 
combination factors which in- 
clude tradition building construc- 
tion, availability raw materials, cost 
labor, and distribution the mar- 
ket. Suffice say that whereas 
abroad the porous excelsior boards are 
used extensively for lining brick build- 
ings base for plaster, this coun- 
try their use restricted almost en- 


roof decking industrial 
buildings. 


For roof decking, cement-excelsior 
boards are generally made and 
inchcs thick. Attempts have been made 
produce 34-inch boards this type 
compete with lumber sheathing, but 
all attempts have failed notwith- 
the rising cost lumber. 
the hand, other types board, 
nam insulation boards 
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faced Gypsum boards are succeeding 
where the excelsior boards have failed. 
This due not only the greater 
merchandising power behind the for- 
mer, but also the fact that the 
manufacturing cost the excelsior 
boards substantially higher than that 
the insulation and plaster board 
sheathings. The use cement-excel- 
sior boards now made abroad, 
well this country, for either in- 
terior wall board use sheathing, 
therefore not likely expand, and 
would folly attempt coun- 
ter the competition other products 
available this country which can 
sold profitably prices that cannot 
met would-be producer cement- 
excelsior boards the same thickness. 


Sound-Absorbing Slabs 


Porous boards the cement-excel- 
sior type do, however, have properties 
not possesed cither the insulation 
boards, the plaster boards, lumber; 
and adequate merchandising effort 
the part manufacturer such 
boards well mechanized operation 
could build large market for the 
product. The manufacture such 
boards the form 1-foot squares 
has clearly demonstrated that their 


chantable asset. The manufacture 
the same product larger sizes and 
new processes recently perfected can 
now given consideration. These im- 
provements manufacture eliminate 
most the factory labor associated 
with conventional procedures use 
manufacturers excelsior-boards. 
factory located the New England 


area producing the new boards, would 
have the double advantage large 
supply raw materials and proximity 
large market. The growing de- 
mand for sound-absorbing walls and 
ceilings all kinds public build- 
ings, such auditoriums, churches, 
theaters, restaurants, railroad stations, 
bowling alleys, and other buildings 
where people congregate, presents 
expanding market, and low-cost 
product for that field would find wide 
acceptance. 


The manufacture the new board 
requires the use wood strands that 
can now made much lower cost 
than also requires the 
mechanization manufacture beyond 
that possible with Such 
board the 34-inch 
highly fire-resistant. has sound- 
absorbing efficiency comparable with 
currently made acoustical tile, and 
can readily undersell acoustical 
propose lumber ply- 
wood manufacturers the New Eng- 
land area who wish utilize small 
logs veneer cores not suitable for 
lumber, give consideration convert- 
ing these into strands for the manufac- 
ture porous sound-absorbing wall 
and ceiling panels. 


The strands for acoustical panels 
may cut from green wood and, they 
require drying. After they have 
been given chemical treatment they 
are coated with cement ap- 
propriate mixer. Formation 
slabs continuous felting operation 
now possible, these 
the problem untangling 
excelsior strands. The slabs require 
over-night setting and then storage for 
further air drying and curing for about 
week before shipping. They are 
nailed furring wood framing 
the job and can painted. 


TRANSVERSE BENDING 
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AVERAGE STRONG AND WEAK TEST DIRECTIONS 


AVERAGE STRONG AND WEAK TEST DIRECTIONS 
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investment about $30,000 
$40,000 equipment will enable 
manufacturer produce about 5,000 
sq. ft. 34-inch fire-resistant sound- 
absorbing panels per 8-hour day. The 
slabs can sold the mill carload 
quantities for 12-cents 15-cents per 
sq. ft. The manufacturing cost will 
about 5-cents per sq. ft. that there 
substantial gross profit. The invest- 
ment for equipment relatively small 
and would justify the construction 
several plants each located near its 
own market, one New England, one 
the Southeast, etc. 


Porous Embedded Fiber Wallboard 


The manufacture highly fire- 
resistant wall board out logs not 
suitable for conversion into lumber 
holds great inducements lumber 
manufacturers the New England 
area account the availability 
growth timber and the necessary in- 
organic binders well proximity 
large market. The requirements 
such product are however not easily 
met. The management Elmendorf 
Research, Inc. has long been the 
opinion that the board must compete 
with lath and plaster and consequently 
must give the builder substantially the 
same room interior that provided 
plaster. This means that the wall 
must not scuff, and the board may 
not have paper surface. Its strength 
must equal exceed that conven- 


ELMENDORF RESEARCH, INC. 
CHICAGO, ILL. 
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tional gypsum and insulation boards 
that can handled without fear 
least stiff resistant bending, 
and strong resistant blows 
these products. must 
nailable and the joints between board 
edges must not crack. Moreover the 
board must not unduly heavy 
delivered the job without 
heavy freight charges. Beyond all else 
must low cost. believe 
that all these requirements are being 
met the porous embedded 
board have developed and patented. 


The manufacture the porous em- 
bedded fiber board must necessity 
much more highly mechanized than 
the manufacture plywood, for ex- 
ample. this respect its manufacture 
should comparable with the manu- 
facture other fibrous boards such 
insulation board and hardboard, with- 
out the large capital investment that 
these products entail. 


Cord wood, low-grade defective 
logs and the cores left over cutting 
veneer lathe are all suitable for 


conversion into the strands 


the porous embedded fiber boards are 
made. These strands are generally .010 
0.15-in. thick, from 0.1 0.2-in. 
wide and from 6-in. long. They 
can blown from the strand cutting 
machine cyclone and from there 
the mixing machine where they are 
coated with gypsum. The 
strands are sandwiched between two 
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layers gypsum that form the ‘aces 
the board and the resultant 
bly subjected pressure con- 
tinuous press from which 
after 6-minutes the compicted 
board requiring only drying 
ready for trimming and shipmen 

The 14-inch embedded fiber board 
weighs about 214-pounds per sq. 
ft. has continuous 
gypsum faces and readily nailed 
and sawed. recessing the edges and 
reinforcing the joint with strip 
glass cloth, joint can made the 
same composition and hardness the 
surface the board itself and which 
will not crack service. The 
wall effect plaster wall which 
the plaster applied the factory 
cause the moisture has been driven out 
the plaster the factory. 

pilot machine making 
foot wide and thick has 
built and perfected 
and test out the mechanized meth: 
manufacture. Manufacturers 
board will given the ob- 
tained with this machine and 
ther patent protection expected the 
process upon which based. 

doubtful whether any 
inch wall board can made 
low cost the porous embedded 
its manufacturing cost, the 
terials cost the 14-inch boa 
only about 114 cents per sq. ft. 


APRIL, 


40 40 
wi | | wT. WAX. \FF NGS 
LOAD 
Q. FT. LB. DEFLECT) 7 
} 
INSULATING BUILDING BOARD 
ELMENDORF RESEARCH , INC 
CHICAGQ, 3-23-53 


4 


compare this cost with 
the cost the veneer 
Do: fir plywood also used for dry 
construction, with the cost 
any and the plaster 
‘ed it. 

tests have been made the 
fiber board and conven- 
paper-faced gypsum boards 
the specimens the ends 
gas flame the bot- 
surface determine the time re- 
for the collapse the speci- 
these tests the conventional 
gypsum boards invariably 
long before the embedded fiber 

paper-faced 
have vastly different 
properties the direction 
the board length and across the length. 
types boards are generally 
nailed studding with the length 
the board parallel the studs that 
the strength properties across the 
length are the more important. the 
imbedded fiber board the strength 
the same the two directions. 

significant note from Figure 
that the strength the embedded 
fiber board substantially higher than 
the average strength the 
faced plaster board, and that also 
much stiffer. comparing the strength 
and stiffness the- embedded fiber 


board with insulation board the 
same thickness the superiority the 
marked. 


While the strength 
Douglas fir plywood the direction 
the face plies exceeds that the 
embedded fiber board, this not the 
case when the comparisons are made 
across the grain the face plies. 
When applied the studding with the 
the face veneer parallel the 
studding, the resistance deflection 
the plywood not remotely great 
that the embedded fiber board. 
Tests made show that this case the 
embedded fiber board may times 
wood, other words the feeling 
solidity imparted stiffness much 
greater for the embedded fiber board. 


One the major uses the porous 
embedded fiber board lies its ap- 
plication furring walls the 
form planks with beveled edges. 
The planks can any desired 
thickness may 14-inch more. 
order have the same thickness 
lath and plaster they should preferably 
34-inch thick. The edges may 
lined with splines, the conven- 
tional lapped joint used with insu- 
lation board planking may also 


used, with concealed nailing the 
lap. 
Summary 


Two types fire-resistant boards 
can made that are commercially 
sound using specially cut wood strands 
obtained from cord wood, defective 
logs and cores remaining from the 
cutting veneer. board made with 
portland cement the binder can 
felted continuous operation but 
requires over-night pressing. This 
board has excellent sound-absorbing 
value and comparable this 
spect with conventional acoustical tile. 
Its manufacturing cost far below 
that acoustical tile. 


The second board here referred 
porous embedded fiber board 
made the same strands bonded 
with gypsum. faced both sides 
with gypsum applied machinery 
the factory. The total materials cost 
for this board the 14-inch thickness 
only per sq. ft. more 
fire-resistant than paper-faced gypsum 
boards and stronger and stiffer. 
also very much stronger and stiffer 
than insulation board and much stiffer 
than plywood across the grain 
the faces. has large potential 
market for dry-wall construction re- 
place lath and plaster and bevel- 
edged planking with concealed nailing. 


Newsprint From Culled 


REAVIS SPROULL 


Director, Herty Foundation, Savannah, Georgia 


Various literature relative use hardwood for newsprint 
reviewed. Details pulp preparation and manufacture paper 
current tests are related. concluded that newsprint with good 
physical and printing properties can made using oak ground- 
wood blends with gum groundwood and bleached southern kraft. 


Introduction 


1931, when Dr. Charles Herty 

began seeking use for southern 
second growth pine, there was world- 
wide need for cheap newsprint, which 
had not been mill scale 
from Southern pine. Since that time 
two newsprint mills have been built 
and third under construction. 
little more than million tons, has 
the national total. Just 
for newsprint and 
growth pine day, 
today equally important need for 
non-marketable hardwood 
meeting the Forest Products 
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species. Newsprint still represents 
opportunity consume large quanti- 
ties wood and the potential market 
within the area exceeds million tons. 


total land area 352 million 
acres the South about per- 
cent commercial forest about 200 
million acres. that area the most 
diversified forest the United States. 
The growth hardwood 
wood the area about equal, much 
the hardwood growth inferior 
species inferior quality. Because 
heavier cutting the better trees 
many areas the quality the forest 
has steadily deteriorated, leaving the 
poorer oaks, hickories and gums. 


ctied the end this report. 


this group which choose call 
those which have 
doubtful commercial value present. 
conservative estimate forest lands 
the South largerly covered these 
trees 20,000,000 acres. course, 
there sharp separation forest 
types. More these trees must 
adapted use for pulp. 

Newsprint definition paper 
controlled weight and brightness 
containing blend groundwood 
and chemical pulp. generally con- 
tains about percent groundwood 
and percent chemical pulp, chiefly 
derived from softwoods. 

For the benefit those among 
not engaged pulp and paper activi- 
ties might well briefly distin- 
guish pulp types. Kraft obtained 
cooking with sodium sulfide and al- 
kali, sulfite results from cooking with 
mixture sulfur dioxide, sulfurous 
acid and calcium bisulfite, semichem- 
ical milder cooking with either 
the above followed mechanical re- 
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Figure 1.—Pulpwood rack, 


fining. Generally the cooking mixture 
buffered this process. These give 
pulps higher strength than pulps 
obtained the grinding mechan- 
ical processes. 


the difference fiber 
dimensions and pentosan content be- 
tween the softwoods and hardwoods 
was believed that blends ground- 
wood different hardwood species 
blended with the long fibered chem- 
ical pulp from pine should give more 
uniform sheets, increased softness and 
improved The pentosans 
are carbohydrates made five car- 
bon units. These enhance the rate 
hydration and may have some 
characteristics. When retained the 
sheet they add strength. 


Preparation for Grinding 


Several variations pre-treatment 
have been used conjunction with 
grinding. early 1870, Marshall 
(2) boiled and steamed logs. 1938 
was reported that mills Europe 
were steaming(3). Results claimed 
with steaming differ widely. Thickens 
and MacNaughton(4) 
difference Bragg(5), 
Zacharias(6) and others claimed that 
fibers are loosened cooking the logs 
give better pulp grinding. Others 
reported that steamed wood required 
less power. Thickens also reported that 
steamed wood yielded stronger pulp 
lower power consumption 
coarser grit stone than finer one. 
specific information has been found 
woods which would resolve the differ- 
ent views. Conflicting conclusions are 
probably due differences 
niques and conditions 
Most promise for use steaming has 
been shown experiments wood 
chips used cooperation with me- 


chanical defibering. 


Lougheed(7) reported work done 
Abitibi Power and Paper Company 
where spruce and jack pine logs were 
treated with sodium sulphite and 
sodium before grinding. 
Hyttinen and Schafer,(8) pre-treated 
birch and sweet gum with sodium 
sulphite. Pre-treatment decreased 
energy consumption but failed im- 
prove the strength the gum 
pulp. 

Libby and associates New York 
State College Forestry obtained(9) 
good results northern hardwoods 
mild pre-treatment with sodium 
sulphite and sodium 
lowed mechanical defibering. This 
the chemigroundwood process. This 
process has not been thoroughly evalu- 
ated gum and oak. Because clear 
indication was found substantiate 
pre-treatment southern hardwoods 
was decided grind them without 
pre-treatment. 

Some important factors manufac- 
turing groundwood are type stone. 
speed stone, stone dressing, pit tem- 
perature, power consumption, pit con- 
sistency and pressure grinding. All 
these have some bearing the 
product properties. Maximum strength 
expected from use dull stone. 
1939 Carpenter (10) reported that 
groundwoods good color. Hyttinen 
(11) discloses information good 
quality groundwood made from aspen. 
The study reported herein was aimed 
determining good quality news- 
print could made containing appre- 
ciable quantitics mixed oak ground- 
wood. reference use oak 
groundwood this manner was found 
the current literature. 


Figure the Carthage 


Wood Preparation 


Two mixtures red and 
that had remained unpeeled 
were cut 4-foot lengths and 
culated, the sticks weighed, 
weighed and restacked 
bark content volume 
were taken for determination 
ture and density water 

Black gum (Nyssa sylvatica) chat 
had been cut only few days was 
ilarly treated. Results are 
Table 

There was some decay the oak 
and had dried out near the fiber 
saturation point. The high bark con- 
tent indicates the need for 
where bark could used 
culled wood utilization more 
ical. The four-foot logs were cut 


Table PULPWOOD 


Bark content by volume, - 
Moisture content, unbarked, 
Wood density, Ib. cu. ft._ 
Void unpeeled piled wood, 
Void peeled piled wood, 

weight per cord unpeeled, Ib. 
O. D. weight per cord unpeeled, Ib._ 
A. D. weight per cord peeled, Ib. 

weight per cord peeled, 
O. D. Bark content by weight, “% _- 


Figure 3.—Fourdriner (left), Hollander Beater (right), and Calender 
and Chlorinator (background). 
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Oak 
4 5209 168 
4230 1242 


pockets. 
Grinding 


grinding, two pockets the 
pocket Carthage grinder were 
was used reference. Mean 

inder stone—41” diam 20” 
grit, Carbo No. pattern— 
spe m.; pit temperature 
170° F.; pressure, p.s.i.g.— 
-200; 


Spec s-- 


Table 

Furnish: 

Bleached oak groundwood, lb. __ __ 200 80 
Gum groundwood, lb.___ - _.... none 80 
Rosin size, -- 0.5 0.5 

Paper Making 


Mixed furnishes were prepared for 
two machine runs shown, using 
bleached pine sulfate freeness 
400 (S. grams) blend with 
the groundwood. 

The paper machine description 
follows: Dirtec and shake used; speed 
—75 f.p.m.; wire—60 mesh; 


Pine 


Oak Gum 

H.P.D. per ton.---- 46 55 43 62 61 
K.W.H. per tom. ....-.- : 830 983 769 1114 1098 

rate 5.7 5.3 7.4 5.0 6.2 


The power and production informa- 
tion was obtained separate 
menis designed obtain that infor- 
mation. The oak was ob- 
tained with higher production 
lower power consumption. More data 
required draw quantitative conclu- 
sions. 


Pulp Treatment 


The oak groundwood was 
through Valley screen with 0.009” 
slots and wet lapped the Fourdrinier 
(Figure 3). The screened pulp was 
extracted with percent sodium 
hydroxide 60° washed, bleached 
with 714 percent chlorine calcium 
minutes 30° Finally was 
washed for minutes dilute sulfur 
dioxide 4.2. The Photovolt 
pulp brightness was 61. was wet 
lapped and held storage until used 
for blending newsprint. 

The gum was screened 
and wet lapped without bleaching. 
that stage its brightness was 60. 

Fiber classifications were made using 
the Clark fiber classifier. Results were 
shown Table II. 

case there was high per- 
centage fines. This may con- 
sidered characteristic hardwoods and 
might expected contribute lower 
porosity and improved strength. 


superfine felt with lb. wt. applied; 
couch jacket; steam 
dryer—10 psig; full 
stack. 

Rolls newsprint paper were made 
the and trimmed 
in. width for printing trials. 


Physical Tests 


The physical properties were deter- 
mined twelve samples throughout 


the runs with average results shown 
Table IV. 


ators there. Other samples were aged 
the sun with commercial news- 
print under the same conditions. The 
hardwood blend lost brightness less 
rapidly. 


Conclusion 


Newsprint with good physical and 
properties can made using 
oak groundwood blends with gum 
groundwood and bleached southern 
kraft. Much more data are required 
establish the best blend and economic 
boundaries. These results show promise 
for further development improved 
print papers from hardwoods. 
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Table PHYSICAL PROPERTIES WITH THAT 
COMMERCIAL NEWSPRINT PAPERS 


Commercial Newsprint 


Herty papers* 
Oak and pine Oak, gum, pine Average Range 
Wt. 24x36-500 33.1 33.3 32.4 (30 .5-34.7) 
Caliper ___ 3.6 4.0 3.4 (2.9 — 4.0) 
Tensile (kg /0.5")_.... - 1.32 1.23 1.63 (1.13-2 .07) 
Fold _.(double folds) __ 13. 32 
Photovolt Hunter 
67 58 58 (52.9-61.3) 
Photovolt B&L 


*Information private communication from Forest Products Laboratory. 
**Values on different samples were within the range shown. 


Except for Mullen, these data com- 
pare favorably with commercial news- 
print. Low burst attributed use 
low grade oak. Sample rolls were used 
for printing the presses the Sa- 
vannah News with enthusias- 
tic favorable comments from the oper- 


Table CLASSIFICATIONS 


Raw material. ____ 

Fractions, Unbleached 
on 30 mesh___- 11.5 
on 50 mesh__. 21.7 
on 100 mesh_. 25.0 
thru 100 mesh_ 41.6 


FPRS 


One 
Oak—14 months old 


Two 
Gum—fresh 


Three 
Oak six months old 


Bleached Unbleached Unbleached 
1.3 0.05 0.6 0.2 
8.4 1.0 2.3 0.7 

17.6 13.9 8.7 7.4 
26.3 22.4 19.5 21.5 
46.4 62.7 69.0 70.2 
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Seasoning and Preservative Treatment Tanoak:: 


ROBERT GRAHAM 


Oregon Forest Products Laboratory, Corvallis, Oregon 


Tanoak ties were air seasoned from initial moisture content 
100 per cent oven-dry basis less than per cent 
months without excessive checking. Both end checks (which 
appeared severe) and surface checks were short and overlapping. 
There was tendency for the ties split for any great distance 
from the ends. Ties placed the seasoning yard during early spring 
probably can seasoned moisture content between and 
per cent fall. They should not seasoned for more than one 
winter because their thick sapwood and its low durability. 

Some tanoak ties were completely penetrated with oil-type 
preservatives. Incising did not improve penetration the heart- 
wood, which very resistant treatment. The unincised sapwood 
can treated uniformly with wide range retentions and with 
little danger bleeding varying the treating schedules. 
Low pressures and short pressure periods may used well- 


seasoned material. 


THE SECOND most abund- 
ant hardwood species Oregon, 
found only the southwest corner 
the State. The bulk the timber 
located Curry County. Although 
the volume tanoak saw timber (11 
inch DBH and over) this area has 
been estimated million board 
feet 1951 Forest Service Survey, 
there good reason believe that 
the actual volume may exceed bil- 
lion fbm; the combined tanoak saw 
timber volume Oregon 
west California may well exceed 
billion fbm. 

This species, which ranks between 
red and white oak strength prop- 
erties, grows mixed stands with 
Douglas-fir Oregon, and redwood 
California. Many the trees range 
from feet diameter with 
clear bole lengths from feet. 
present, cut for its bark, from 
which tannin extracted, 
wood left decay the ground. 
The sapwood appears extremely 
thick; the sapwood percentage may 
method differentiating between 
heart and sapwood has yet been de- 
vised, 

Its strength properties 
bility large quantities should make 
tanoak potential crosstie 

Presented meeting the Forest Products 


Research Society, Pacific Northwest Section, 
Oct. 13, 1953, Bremerton, Wash. 

author wishes express his apprecia- 
tion Mr. Polk, Purchasing Agent, and 
his assistant, Mr. Kachin, who were instru- 
mental procuring the tanoak ties; and Mr. 
Charles Adams, Treating Superintendent 
tired) at Eugene, Oregon; Southern Pacific Com- 
pany, and his assistants whose whole-hearted 
cooperation was essential in obtaining the sea- 
soning and treating data. 


building material. Lack informa- 
tion its seasoning characteristics 
and treatability with preservative solu- 
tions prompted this investigation. 


Seasoning Tanoak Ties 


Freshly sawn 8-foot tanoak ties were 
purchased the Southern Pacific 
Company June 1949 and trucked 
their treating plant Eugene, Ore- 
gon. One hundred twenty 9-inch 
ties were seasoned Eugene (Figure 
and twenty-three 8-inch ties 
were seasoned Corvallis (Figure 2). 
Twelve the smaller ties were in- 
cised prior seasoning. 


Twelve the large ties and all 
the small ties were weighed periodi- 
cally. About half the ties weighed 
were end-coated with filled gloss oil. 
The 9-inch ties were bored and 
check-bolted after they had been air 
seasoned for weeks; the check bolts 
were retightened twice during the first 
summer. 


Seasoning Results 


The green ties seasoned 
initial moisture content 100 


without the development 
checks long splits. Decay 
some ties within this and 
became progressively worse with 
longer yard storage time. 

Change Weight and 
Content: The tanoak ties lost ght 
rapidly during the summer 
and continued lose weight 
October (Figure 3). During 
riod the average moisture 
weight changes were: 

Tie size 
Inches Pounds cent 


The ties remained fairly 
moisture content over winter, 
the following August the 
moisture content both groups was 
below percent. 


end-coating, and covering the ties 
had appreciable effect their sea- 
soning. 


Physical Appearance Ties: The 
end-checking pattern was well 
the uncoated ties within two wecks. 
Although the end-coating did not 
tard the drying the ties, did de- 
lay the development the 
End-checking was less severe the 
9-inch ties. This may 
the closer piling the smallcr ties 
and the less severe drying cond ‘ions 
that existed Corvallis. The 


Table WEIGHT TANOAK TIES DURING AIR SEASONING 
FROM JUNE OCTOBER 1949 


Tie fize 
Inches 


Ties 
basis 


Treatment 


Uncovered, not coated 
Uncovered, 
Covered, end-coated _ 
Covered, not coated __ 
Covered, 
Covered and uncovered 


Cm SNH AANAH 


Total 


6x8 
Incised, not coated 
Unincised, end-coated__- 
Unincised, not coated. 


9 


Total 


Uncovered, 


Average weight 


ight 
June 3 October 4 88 
Pounds Pounds 
243 184 ) 
240 182 8 
248 195 
238 179 
185 
174 130 { 
177 133 
167 131 
180 135 
175 133 
APRIL, 


were exposed virtually con- 
tinuous hot winds during the summer 
months. 

November 1949, all the 
9-inch ties were weighed and ex- 


q 


crossties different times during 
seasoning. Initial moisture content 
1949, was percent. Top photo 
june 23, 1949: moisture content—68 
Perce center photo taken Oct. 1949: 
content—43 percent; lower photo 


Aug. 15, 1950: moisture content— 


JOLRNAL FPRS 


Ficure 9-inch tanoak crossties after 
air seasoning for months. Average moisture content had changed 


amined determine the characteristics 
the seasoning defects. These de- 
fects are described Table and illus- 
trated Figure The end-checking 
appeared severe, yet virtually all 
these end-checks and other checks 
were short (the average maximum 
length the checks the sap face 
was inches). Their average maxi- 
mum width was inch; only three 
ties had checks over inch wide. The 
checks overlapped, which prevented 
the development long splits. 

The sap face tended cup, but this 
cupping was not severe. Twist devel- 
oped percent the ties, though 
only percent the ties was 
twisting moderate severe. Twisting 
might largely eliminated the 
use piling method which the 
ends all ties bear the full weight 
the ties above them. 


Check bolting does not appear 
have had any beneficial effect. Even 


Characteristic 


Type of tie 
Heart-center___- .--- 


Sapwood thickness 
Average of maximums____. 
Range in thickness 


Knot diameter 


Average of maximums 
Over 3 inch____-- 


Checks on sap face 


Avg of max lengths__- 


Maximum length___ 4 
Over 24 inches long 


Avg of max widths__- 
Maximum 
Over inch wide_. --- 


Maximum width 


*Average weight-—184 lbs. 
AverageJmoisture content—53 percent. 


Table 2.—SEASONING DEFECTS 120 TANOAK TIES AFTER AIR SEASONING 


from 105 percent. Ties have been check-bolted. (Covered 
pile left, uncovered right.) 


though the check bolts were retight- 
ened, subsequent shrinkage provided 
sufficient freedom for the develop- 
ment checks. Checks that did de- 
velop could not closed bolting. 


Decay Ties: Sporophores were 
noticed some the 9-inch 
ties during the second winter. 
October 1951, after months air 
seasoning, many the ties contained 
sporophores; thick mycelial mat had 
formed between few ties where they 
were contact. This fungus was 
identified Lenzites betulina. Three 
these ties (selected for various 
amounts decay) were sectioned and 
their specific gravities were deter- 
mined. Tie three (Figure 5), which 
appeared contain the greatest 
amount decay, had the highest spe- 
cific gravity. 

After months seasoning, 
percent the 8-inch ties 
were found contain decay; zone 


Proportion 
total 
Per cent 


Dimension Ties 
Inches Basis 


x 


= 
— 
x 
4 
Tha 
ie 
~ === = 4 3.0 
4 
q 
i --- = 10 


SHLINOW — SNINOSV3S 


WEIGHT- IN POUNDS 


WEIGHT IN POUNDS 


(1) 311 


SHLINOW — OOIN3d ONINOSV3S 


HON! 8 AB 9 


S311 30 


S311 O21 
Vv AV 


MOISTURE CONTENT —PER CENT 
( BASED ON $.G.= 0.55) 


MOISTURE CONTENT — PER CENT 


Figure 


Figure 4.—Typical checking patterns tanoak crossties. 
Surface checking tie faces exposed the direct rays the sun. Upper right: Checking 


end tie, and small ridge heart face. Lower Checking ends and face 
ties. Middle tie, top row, has slight ridge heart face and cupping sap face. Lower 
right: Typical end checks, which are quite short shown face bottom tie. 


lines generally were present. The de- 
cay most these ties was confined 
small areas extending along the 
grain (Figure 5). 


Seasoning Conclusions 


Tanoak ties can air seasoned 
without the development 


Figure 5.—Decay tanoak ties. 
air seasoning (decay and are 
outlined). Lower: Decay ties 
after months air seasoning. 
specific gravity values: 


end 3—0.60. 


checks and splits. The use 
method which each tie bears 
load the ties above may 
twisting. 

Checks are short and 
ping. End checks, though severe 
appearance, extend for only short 
distance into the ties. There was 
tendency for ties split. 


Tanoak not durable and 
subject decay within one year. Ties 
should not remain the seasoning 
yard for more than one winter. 


Incising green ties, 
coating, and covering ties had 
drying character final checking 
pattern. 


Preservative Treatment 
Tanoak Ties 


Incised and unincised ties 
and tie sections were treated both 
creosote-petroleum 
phenol heavy solvent 


Table 3.—TREATING SCHEDULES USED FOR TANOAK 


Conditioning Period Initial Air 


Average Maximum Duration  Pres- 


Total Dura- Average Total 
Charge temp duration vacuum sure tion temp duration 
Deg F Hr:min — Hr:min psi Hr:min Deg F Hr:min 
'T-1** 200 5:00 40 0:45 200 1:45 
‘T-2 180 0:30 205 0:30 
Pumped out 
Air Press 2:00 
T-3 i 200 2:15 15 0:45 215 1:00 
 —— 220 2:30 “18 2:00 225 1:15 
160 3:00 : 50 0:30 175 1:00 


*Includes additional steaming and vacuum period. 
**Tanoak treated in a eharge of Douglas-fir. 


Pressure Period 


Final Vacuum 


Maximum Time Maximum ral 
pressure max press 
psi Hr:min Inches Hr:min min 
Hg 

150 24 2:00 4() 

75 0:30 25 1:00 10 

120 0:15 

60 1:15 25 0:30 00* 

150 0:10 26 0:20 ‘00 
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grou; ties (Chargé was 
with commercial Douglas-fir 
while the tie sections were 
schedules used are described 


Full-length ties and 
shor ‘ie sections frequently were pene- 
completely both the Lowry 
and processes (Figure 6). 
was limited largely the 
sap\ od, while 
tion was erratic best. Incising had 


side and longitudinal pene- 
trations the sapwood were good (as 
and ends tie sections with 
resin adhesive and covering with 
foil). Deep side-penetration 
can expected the sapwood 
long timbers. 


Retention Preservative: Higher 
retentions per ft) were 
obtained the Lowry process than 
the Rueping process per 
ft) (Table 4). Pressures from 
were used with the Lowry treatments, 
while pressure 150 psi for 
hours was used with the Rueping 
treatments. 


Condition the Wood: The 
treating conditions used had ad- 
verse effect the tanoak ties. The 
ties treated the Rueping process 
bled slightly; those treated the 
Lowry process were dry regardless 
the retention. The planed surface 
tie section, treated retention 
was found virtually oil-free. 


Treating Conclusions 


Air-seasoned tanoak sapwood 
can readily penetrated oil-type 
preservative wide range reten- 
tions with low pressures 
pressure periods. Both side and longi- 
tudinal penetration are good. 


Tanoak heartwood very resist- 
ant treatment. 


quired for treating the sapwood and 
did not obviously improve penetration 
the heartwood, nevertheless ap- 
that contains heartwood. 


Tanoak can treated with oil- 
product. 


EPRS 


Figure 6.—Penetration incised (3) and unincised 12) tanoak ties treated 
the Rueping process with creosote-petroleum solution. Retentions are: upper left, 2.8 


Ibs. per cu. ft.; upper right, 9.2 Ibs. per cu. ft.; lower left, 8.7 Ibs. per cu. ft.; and lower 
right, 3.9 Ibs. per cu. ft. 


Table 4.—RETENTIONS OBTAINED THE PRESSURE TREATMENT TANOAK 


Retention 


Moisture Incised or - 
Charge* Ties Size content** unincised Average Range 
Basis Inches Per cent Pounds per cu ft 
6 7x9x96 21-47 Unincised 6.0 3.9- 9.2 
4 3 4x5x 48 17-19 Both 15.0 12, 4-17.3 
T-3-L 6 4x4x 60 25-33 Both 14.7 9.8-23.4 
and 
4x6 x 60 
T-4-L_. 6 4x6x 60 15-40 Both 12.9 8.5-16.0 
3 6x8 x 36 18-24 Both 6.9 4.9-8.2 
and 
6x8 x 48 
*R —Rueping. 
L—Lowry. 
**Using average specific gravity of 0.55, on an oven dry weight and green-volume basis. 
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Tree Size and Sawmill Profits: 


DARWIN 


Chief, Forest Utilization Section, Division Forestry Relations, Tennessee Valley Authority, Norris, Tenn. 


Using TVA figures, the author shows selective cutting can mean 
more dollars profit per thousand feet and the same time leave 
growing stock the forest. the other hand, the operator cutting 
down inches diameter would spend percent his time 
processing marginal and submarginal trees. 


OST SAWMILLERS KNOW that tree 

size affects the cost producing 
lumber. They know that costs more 
log and mill small logs than large 
ones and the lumber they get from 
them worth less when the lumber 
sold grade. Despite this, most cir- 
cular mill operators continue cut 
trees that are too small pay their 
way out the woods and through the 
mill. This paper will discuss some 
the factors that account for this kind 
cutting and will show how the 
affect lumber All figures 
are based data collected circular 
mills and logging operations the 
Tennessee Valley. They are presented 
here show how cutting practices in- 
fluence the millman’s chance mak- 
ing profit. 

have learned from these studies 
that for most Tennessee Valley hard- 
woods the net return increases about 
$3.00 per thousand board feet for each 
inch increased tree size from 
inches DBH. other words, the 
difference per thousand board feet be- 
tween conversion costs and lumber 
values this diameter range amounts 
$24. 

One inch variation average log 
diameter can and often does make the 
difference between profit and loss for 
the mill operator. Tree size is, there- 
fore, one the millman’s most effec- 
tive operational 


Mill operators can longer de- 
pend cheap stumpage carry their 
milling operation. cheap stumpage 
mean trees that are small in- 
accessible, .of such poor quality, 
that alert mill operators have passed 
them by. our studies found that 
mills with the lowest efficiency rating 
were the ones trying operate the 
trees. 

Actually, these mills would need 
better than average timber make 


meeting the Forest Products 
Research Society, Deep South Section, Nov. 
9-10-11, 1953, at Lufkin, Texas. 

*Chief, Section, Division 
Forestry Relations, Tennessee Valley Author- 
ity. 


profit. The millman who operates 
this so-called cheap stumpage doing 
disservice himself the industry, 
those who work for him, and the 
community which operates. 
earns profit invested capital, 
leaves the land unproductive con- 
dition, and floods the market with low- 
grade lumber. These all add 
unhealthy 


About percent the million 
acres forest land the Tennessee 
Valley small farm woodlands. 
Potentially these are our most promis- 
ing forest lands. For the 
they are easily reached, located near the 
best markets, and are often the best 
timber growing sites. They are usually 
surrounded open fields and the fire 
hazard comparatively low. Yet these 
lands are subjected some our most 
destructive and 
practices. 

Let’s look typical small wood- 
land the Tennessee Valley and see 
how managed, how the timber 
sold, and how cut. Size the aver- 
age ownership about forty 
The stand made second-growth 
hardwoods and includes all diameter 
classes inches and larger. The 
volume per acre varies from few 
hundred feet much 20,000, 
depending how long has been 
since the last cut. There some yellow 
pine, usually less than percent 
the volume, scattered throughout the 
stand, This means that both pine and 
gether cutting pay. The distri- 
bution tree size this typical stand 
such that many trees below 
inches diameter are cut, the average 
tree will usually submarginal when 
all production costs are taken into 

Most small woodland owners not 
provide cruise statement showing the 
quantity quality timber offered 
for sale. Since they sell timber only 
once every ten twenty years, they 
not have the know-how 
evaluate it. Under these conditions, the 


boundary sale seems the most 
satisfactory method for both the 
and seller. Most timber from small 
gion still sold the 
basis. 


Now see how two 
for the timber. They are expe: 
timber They buy 
They know how walk 
tract and judge the volume and 
markets they serve. They take 
and make measurements; 
mate eye and based what 
similar boundaries have cut out 
use the same methods 
but their estimates may differ 
depending their cutting ccs. 


the one hand have the 
ator who thinks primarily 
volume production. When buys 
boundary timber usually cuts 
everything down 14-inch 
(12 inches DBH) lower 
wood and 8-inch stump 
doing, gets the maximum volume 
from each tract and this gives him 
lower stumpage prices per 


Lumber from mills operating this 
basis usually sold green mill run, 
concentration The price mill 
run lumber the concentration yard 
and the labor supply 
large measure, whether not the oper- 
ation profitable. Most such are 
marginal operations, $10 drop 
lumber prices forces them shut 
cular mills the Tennessee 
region fall into this pattern. 


the other hand have mill 
operator who thinks terms 
ity and concentrates the 
kind lumber the market 
typical about percent the 
mill operators the region. 
the tree and log size 
duction costs and valuc and 
usually cuts hardwoods unc 
inches DBH and pines 
inches. recognizes that 
this size ate not profitable 
ber unless they are 
ity can used for special 


42-acre tract, containing 
board feet hardwood trees 
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Table 1.—STAND TABLE—TEST AREA, NORRIS, TENNESSEE* 


Scarlet Oak 

grade Trees Volume 

No. Bd. Ft. 

3 111 12,820 

2 37 6,898 

540 

2 41 10,584 

1,672 

14,508 

7,716 

22 1 6 2,593 

7,203 

3 4 1,536 

4... 1 6 2,988 

2 ll 5,031 

3 3 1,306 

2 8 4,636 

3 

1,558 

3 1 510 

1 1 870 

1 1 550 

42... 1 

519 114,831 


Black Oak No. Red Oak So. Red Oak 


White Oak Yellowpoplar Hickory Total 
Trees Volume Trees Volume Trees Volume Trees Volume Trees Volume Trees Volume Trees Volume 
90 5,353 ~ 40 2,318 16 864 15 1,022 16 1,023 275 17,317 
4 386 lis 1 136 1 124 2 270 3 386 12 1,443 
38 6,479 mee” Sgecaataigs 17 2,648 4 635 + 794 7 1,057 107 18,511 
37 5,411 12 1,681 10 1,375 2 216 lil 17,235 
17 4,051 a 12 2,668 3 617 1 282 3 ionsiae 35 8,158 
34 7,521 Sate -saciin 6 1,145 4 922 3 712 2 473 90 21,357 
19 4,116 1 268 3 618 2 442 4 1,079 3 763 70 16 ,522 
17 5,163 1 338 4 1,032 4 989 1 360 1 240 33 9,794 
22 6,193 1 338 3 779 5 1,218 1 305 gt: .Zaamncamaie 75 23 ,341 
13 3,874 3 834 1 162 1 360 41 12,946 
2 6 1,9 1 297 13 4,445 
9 4,102 1 468 1 415 3 1,714 20 9,687 
6 2,665 1 468 3 1,143 3 1,544 24 10,851 
4 2,028 3 1,198 2 892 2 16 8,175 
6 3,129 1 2 892 1 422 18 9,685 
2 892 1 422 3 1,314 
4 2 398 1 604 1 548 5 2,782 2 ee 18 11,493 
1 341 1 635 3 1,486 
2 1,374 nae 1 500 1 677 2 2,040 a 6 4,591 
427 82,463 7 158 22,317 99 24,307 60 18,974 44 5,869 1,314 271,398 


1Based on 100 percent cruise 


inches DBH, near Norris, Tennessee 
will serve example. This tract 
typical insofar acreage goes, and 
while the stand per acre better than 
average, representative large 
sawtimber stands. The volume and 
quality such that will arouse strong 
between local mill opera- 
tors and thus assure the landowner 
good price for the timber. The de- 
tailed composition the stand 
shown Table 


Conclusions presented are based 
tables. 

assumed for purposes illus- 
tration that the timber sold for $5,- 
000 with cutting limitations 
restrictions, generally the case 
boundary sale. Estimated 
returns the mill operator 
berland owner under 
plans have been calculated and shown 
Table Estimated values species 
are given Table 

Under the first plan all timber over 
inches diameter, about 271,000 
board would cut. Stumpage 
would come about $18.50 thou- 

The second plan limits the cut 
trees inches diameter and up. 
This would 223,000 board feet 
stumpage price about $22.50 
thousand. 

Under plan number one, operat- 
ing days would required work 
the boundary. Trees would average 
16.8 inches diameter and conver- 
would amout $40 per 


With $18.50 stumpage, the 
per thousand would total 
The green lumber would brin 
FOB the Thus the 
profit thousand would and 
FPRS 


the total profit for the boundary $2,- 
430. Under this plan growing 
stock over inches diameter 
would left the area. 


Since plan number two limits the 
cut trees inches and over, 48,- 
000 less board feet would removed 
and the boundary could worked out 
only operating days. Trees would 
average 19.6 inches diameter. Con- 
version costs would average $37 per 
thousand. With $22.50 stumpage, the 
investment per thousand would total 
$59.50. The lumber would bring $70 
net profit $10.50 per thousand. 
Profit for the boundary would $2,- 
342. Forty-two percent the trees 
and percent the volume would 
left growing stock. 


other words, under cutting plan 
number the mill operator would 
spend about seven days percent 
his total operating time processing 
marginal and submarginal trees. 

The significance these facts 
cannot over emphasized, for 
typical what happening our 
forest resource. Between 
cent the trees are being cut; 
percent the volume being proc- 
essed and handled net increase 
returns profit cither the land- 
owner mill operator. 

The effect this kind produc- 
tion does not stop with the woodland 
owner and small mill operator. The 
lumber industry throughout the region 
suffers from the production lumber 


Table DATA TWO PLANS CUTTING 42-ACRE TEST 
AREA, NORRIS, TENNESSEE 


Number of trees by diameter classes_- 


Total Trees, Number 
Total Volume to be cut, Board Feet 
Average DBH, Inches (Trees) 
Average DIB, Inches (Logs) 

Total Value, Dollars! __ 
Average lumber value per MBF, Dollars? 
Conversion Costs, Dollars* __- 


Stumpage, Dollars* 


Profit and Risk, 
Cutting Time, Days 
Total Profit, Dollars_- 


Based Quality index individual trees. 
°F.o.b. mill, rough, green. 


Inches 100£% 16 in up 

14 280 

219 219 

18 195 195 

149 149 

22 71 71 

24 49 49 

28 25 25 

30 6 6 

34 2 

1,314 759 

271,398 223,740 
12.4 14.2 
18,348.13 15,703.25 
—40.17 —37.28 
—18.42 —22.35 
9.02 10.56 

45 37 
2,448.01 2,362 .69 
55.40/day 


3Fell, Buck, and limb @ $3.00 per crew hour; skid —200 feet with double animal @ $2.00 per crew hour; 
load and unload @ $6.00 per crew hour; hauling—% mile paved road @ $6.00 per crew hour; plus 25% 
for overhead. See Tables 4 and 5 for logging and milling cost summaries. 


4+Based on $5,000 for the 42 acres of timber. 


q 


Table 3.—SUMMARY VOLUME AND VALUE TWO CUTTING PLANS—TEST AREA, NORRIS, 


Buse 

Species Price? 
Dollars 

Scarlet Oak - - - - 
Black Oak -- - - 96.00 
Norttern Red Oak 96.00 
White Oak - 103 .00 


Totals_.. 


Plan No. 1 


Ave. Unit 


Total Total 
Lbr. Value Volume Value 
Dollars Bd. Feet Dollars 

65 62.40 114,831 $ 7,165.45 
70 67.20 82,463 5,541.51 
86 82.56 2,637 217.71 
71.04 22,317 1,585.40 
1,877.72 
88.81 1,685.08 
70 46.90 5,869 275.26 
271,398 $18 


Plan No. 2 


Ave. Unit 


Total 

Value Volume 
Dollars Bd. Feet 

67 64.32 95,133 
73 70.08 63,480 
88 84.48 2,508 
75.84 15,135 
77 79.31 21,958 
84 89.88 16,724 
71 47.57 3,802 
223 ,740 


No. assumes the cutting all sawtimber trees, including the 12-inch class; plan No. takes only trees the 16-inch class and larger. 


2Price of No. 1 Common lumber, f.o.b. mill. 


$Computed from tree grades (see Table 6) and other data compiled by Div. of Forestry Relations, Tennessee Valley Authority. 


Table 4.—ESTIMATED HARDWOOD LOGGING COST THE TENNESSEE VALLEY 


Tennessee Valley Authority 
Division of Forestry Relations 


Crew Hrs. Conversion Time per Bd. Ft. Tree DBH Class 
Fell, Buck and Limb 
(1) Crosscut Saw 1.50 
2.00 3.93 3.21 2.70 2.37 2.09 1.85 1.71 
2.50 
(2) Chain Saw 2.50 
3.00 1.66 1.44 1.2% 1.14 1.02 293 .88 
4.00 
Skidding 
2.00 
(b) Travel per 100 1.00 
1.50 1.276 1.325 1.293 1.254 
2.00 
2.50 
(b) Travel per 100 1.50 
1.025 1.212 1.178 1.228 
2.50 
3-Tractor (D4)____- 5.00 
(a) Hook and Unhook .314 .314 .314 .314 
9.00 
(b) Travel per 500 Ft. =e 5.00 
9.00 
Trucking Logs 
6.00 .83 .70 .62 57 
8.00 
(b) Travel Type Road 
Woods Road per 4.00 
8.00 
Imp. Road per 4.00 
6.00 -293 .239 -201 155 
8.00 
Paved Road per 4.00 
6.00 .076 .069 .062 -052 .048 .040 036 
8.00 
Ave. All Types Road per 4.00 
“Up to 15 Miles” 6.00 .173 .156 101 .089 
8.00 
This table is based on data collected from typical Tennessee Valley logging conditions and the reliability of using the figures 


in forecasting logging cost on an individual tract will depend on selection of figures for conditions encountered. The cost per 
thousand tree diameters computed for three separate crew hourly rates including operating cost. These rates are wide 
enough in range to cover the prevailing rates found in the Valley. The table shows the average amount of time required for a 
given size, with different equipment, produce move 1000 Bd. Ft. logs from different size trees given distance. 


Example of how the figures may be helpful in making a quick on the ground estimate of logging cost. (Figures underscored) 
Assuming the conditions are average for the timber stands being harvested today, with the average trees to be cut 18” DBH 
using a chain saw for felling and bucking at $3 per crew hour, skidding with tractor an average of 500 feet at $7 per crew hour. 
Loading and unloading hand per crew hour. Trucking logs total distance miles per crew hour (one mile 
woods unimproved road,) miles improved road) and miles paved listing the cost each operation the 


sum total will give the logging cost per M Bd. Ft. 


from marginal and submarginal trees. 
This kind production accounts for 
much our over supply the lower 
grades. And are forced move 
the low-grade lumber loss, the 
only recovering that loss 
boost the price the relatively 
scarce high-grade material. Then, 
this, find lumber from other 


regions and foreign sources moving 
into our markets, along with substitute 
materials. 

the case discussed this paper, 
hardwood stand was used the exam- 
ple. But this problem not limited 
hardwood. have the same problem 
southern pine. fact, much our 
information indicates that the problem 


Logging Cost per M Bd. Ft. by Tree DB! 


4.80 4.10 3.60 
7.90 4.7 4.20 
3.60 3.20 2.90 2.60 
4.30 3.80 3.40 3.10 
6.60 5.80 5.00 4.60 4.10 

1.30 1.30 1.30 1.30 1.20 
1.90 2.00 1.90 1.99 1.90 
2.60 2.70 2.60 2.50 2.50 
1.50 1.7 1.80 1.80 
2.10 2.20 2.40 2.50 

2.60 2.80 2.90 3.10 
2.80 2.60 2.50 
3.00 2.70 2.40 2.00 1.90 
4.40 3.60 3.00 
1.10 1.10 1.00 
1.80 1.60 1.40 1.20 1.10 
2.30 2.10 1.90 1.60 1.50 

1.55 1.40 1.25 1.05 1.00 


Fell, Buck and Limb (with Chain Saw 
Hooking and Unhooking 
Skidding with Tractor 500’ 
{ Loading and Unloading Truck 
| Woods Road 1 Mile 
| Improved Road 3 Miles @ $1.20 per 
Trucking { (3 x $1.20) 
| Paved Road 3 Miles at .30 
Overhead and super. $21.70 


Logging Cost per Bd. Ft. 


more acute pine 


wood. 

Most foresters 
owners who are 
imum production would not 
fied with the cutting practices 


either these cases, 


the purpose this paper 
that they should. But have 


APRIL, 


interested 


Total 
Value 

Dollars 


6,118.95 
4,799.08 
211.88 
147.84 
741.49 

180.86 


2.60 
3.40 
4.30 
2.20 
3.50 
1.60 
2.0 
2.80 
2.00 
3.70 
3() 20 
) 40 
() 
35 
4°00 
3.00 
3.60 
4.30 
$26.00 
rland 
max- 
satis- 
owed 
5 not 
irned 


Table 5.—ESTIMATED COSTS PRODUCING DENSE HARDWOOD LUMBER 
CIRCULAR MILLS* 


Production costs per M.b.m. 


(Inches) 


Materials? 
$2. 


Total 


Lane, Paul H., “Circular Sawmills the Tennessee Valley Region,” Proceedings, Forest Products 


h Society, 1951. 
<cluding cost of logs. 


Table TREE GRADES BASED 16-FOOT BUTT 


DBH Class 


| Log Grade 


Clear Cuttings on 


Grading Face (16 ft.)* Maximum Defect 


Min. Length 
Single Total 
ft. ft. 


*This is the right-hand face of the two faces seen as the tree is approached. 

*These grades were adapted for trees from Forest Products Laboratory log grade rules; the log grades 
are preferred for more accurate grading of a single tree or a few trees. 

‘From Cummings, W. H. and Zarger, T. G., Guide For Improved Forest Management For Sawtimber 
From Major Hardwoods the Tennessee Valley, Report No. 209-53, TVA Division Forestry Relations 


Norris, Tennessee, 1953. 


management survey that not more than 
per cent the 200,000 small wood- 
land owners will insist better cutting 
practices than those normally used 
mill operators. This means that the 
operators are the ones decide how 
the forest resource managed. 

that mill operators must 
learn use tree and log 
grades they are realize maximum 
profits. But first they must understand 
the fundamentals which 
are based. Fortunately, tree and 
log size are among the more impor- 
tant, not the most important, factors 
involved, and mill operators 
trol them. 

high percentage timberland 
owners who have received public as- 
sistance woodland management have 
not uscd the information further 


FPRS 


forest production. Yet, most the 
public assistance designed improve 
forest cutting practices still directed 
the woodland owner. This raises the 
question whether not will ever 
practical provide enough public 
assistance and service bring about 
better cutting practices working pri- 
marily with the thousands wood- 
land owners. And raises another 
more fundamental qucstion: 
average woodland ownership 
enough, the tenure ownership long 
enough, the harvests frequent 
enough provide the necessary finan- 
cial incentive. 

Most timberland owners expect the 
sawmill man assume all the risk in- 
sofar timber volume and quality 
concerned. view this, today’s 
stumpage prices are high insofar 
they represent the cost management 


and risk assumed the woodland 
owner. This means that despite the 
optimistic reports growth over 
drain, are not producing the kind 
timber our economy demands. 
often derive satisfaction pointing 
fifty-year-old statements that predicted 
timber famine. And prove the 
error these statements reference 
statistics that show cut about as. 
much timber per year did thirty 
forty years ago. ignore statistics 
that show increased consumption 
other basic commodities 
creased population over this same 
period lower cost per unit the 
consuming public. 


This raises the question 
whether not public assistance di- 
rected sawmill operators would not 
pay better dividends. believe that 
through educational approach, mill- 
men can shown that sound cutting 
practices and modern equipment, effi- 
ciently operated, mean more profits 
and sounder business future. 
know from our forest inventory data 
that the transition more profitable 
cutting practices can made the 
region without reduction total 
lumber production. lighter cut per 
acre and cutting over more acres 
year would possible almost any 
section the region. This would 
mean more profit the average mill 
oprator and the same return the 
landowner. believe also that the 
men who work the woods and mill 
need understand that sound for- 
estry practices and more efficient oper- 
ations mean better pay and working 
conditions for them. 


These then are some the basic 
why during the past five years 
TVA has concentrated working 
with sawmill operators part the 
resource development program. be- 
lieve that the mill operator and tim- 
berland owner both have stake 
sound forestry practices; that their 
mutual understanding and acceptance 
the fundamentals economic for- 
our most complex problems. 


1.12 9.37 -61 10.67 21.77 
17. -84 7.02 -46 9.25 17.57 
Rest 
Lower Max. and (inel. 
Usual Limit No. Crook sweep) 
in. in. pet. pet. 
18+ 14 7 13 15 40 
14 3 1l 30 50 
3 12+ 10 2 8 50 50 
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Navy Uses Wood Puget Sound 
Naval 


BALL 


Commander, N., Design Superintendent, Puget Sound Naval Shipyard, Bremerton, Washington 


Wood used for wide variety purposes shipyards. The 
author describes these well some the problems that arise 
relative the use wood. 


SEEN our industrial plant, 
our woodworking and laboratory 
facilities, and some the Shipyard’s 
work wood, will present you 
members the wood industry, 
review Navy uses wood this 
Shipyard.* 


Uses Wood Puget Sound 
Naval Shipyard 


the Shipyard itself wood used 
for crating and packing, shoring and 
dunnage, staging and scaffolding, keel 
blocks, patterns, templates, 
models, structures, piers 

interesting note that the 
southerly one third the Shipyard 
built literally forest timber pil- 
ing; most this manmade fill 
that supports buildings, piers and dry- 
docks. are date relatively free 
the destructive attacks marine 
borers. This monitored monthly 
laboratory observation Douglas-fir 
test specimens. Outside seasonal in- 
creases from July through October, the 
activity borers has increased only 
slightly since 1947. 

board larger ships, the Shipyard 
uses variety woods but generally 
for incidental secondary. purposes; 
Fir for deck planking and boat booms; 
spruce for stages, cedar for battery 
separators; ash, maple, hickory, and 
oak for side ladders, bench tons, 
wooden handles, and cheeks tackle 
blocks; mahogany for steering wheels, 
teak for deck planking and foundation 
blocks for navigation equipment and 
deck machinery; lignum vitae for pro- 
peller shaft balsa 
rafts, but this being displaced 
inflatable rubber rafts; 
used for boats, sheathing 


ing. 


Presented meeting the Forest Products 
Research Society. Pacific Northwest Section, 
Oct. 13, 1953, Bremerton, Wash 

The views the author are not mis- 
construed representing those the Navy 
Department. 

These remarks include the observations and 
experience Mr. Harold Schwartz, Supervising 
Naval Architect, Design Division, Mr. William 
Miles, Research Laboratory the 
Material Laboratories, and Mr. Victor Hilberg, 
Master Woodworker. 
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Wooden ship and boat building 
currently reviving with total volume 
some billion dollars construction. 
The Navy has vital stake this 
revival, with over 200 wooden mine- 
sweeping craft built building. Also, 
well known, World War II, 
the Navy built over 50,000 wooden 
craft different designs. Although 
our boat work currently low 
ebb, this yard builds repairs nearly 
all types Navy wooden boats, in- 
cluding landing craft, personnel boats, 
launches, and high speed aircraft res- 
cue boats. Conspicuous 
built since 1945 are Navy post-war 
ft. and ft. Personnel Boats ply- 
wood construction. The two AMS60 
Class Minesweepers dry dock No. 
are the first two wooden ships built 
Puget Sound years. Both are 
somewhat experimental. 
fir-framed, the frames 
nated shape the shop. AMS167 
oak-framed, with some solid frames, 
bent shape but with most frames 
two courses—laminated 
and steam bent shape. are 
proud these two wooden ships. 
You should know that the two ship- 
wrights who laid the keels these 
ships are named Robert Fulton and 
Thor Ericsson. 

Deck planking the largest single 
use wood large combatant ships 
such cruisers, battleships, 
craft carriers. Puget Sound Naval 
Shipyard our principal work air- 
craft carriers. The principal Attack 
Carrier the Navy today the 
ESSEX Class Carrier converted han- 
dle present day aircraft. You saw 
three these carriers today the 
Shipyard. Already they are becoming 
obsolete because still newer planes 
appear. 

Typical that approaching obso- 
lescence our current difficulty with 
strengthen the flight decks during con- 
version, intermediate steel longitudi- 
nals were introduced, halving the span 
between longitudinals ft. The 


first ships converted were with 
Douglas-fir in. thick, in. wide; 
the latest ships converted hav. been 
planked the landing area 
much replacement and repair 
Fleet. 

The remedy must keep in- 
creases the flight deck 
minimum maintain ship 
Many suggestions have been 
but the right answer has not 
found. Thus this most 
wood the Navy challenges 
experts this Shipyard right 


Naval Shipyard 


will mention several the 
Shipyard has encountered with 
Some are work-a-day problems; 
deserve the help the wood 
nologist. 

Procurement and delivery one 
category problems. 
purchased under decking 
below strength specifications when 
received for use. Because 
chase specification for Douglas Fir 
Shop lumber permits certain substitu- 
tion, frequently have sub- 
stituted Hemlock and White Pine 
which cannot used boat repair. 
chased under gluing specifications, 
often includes wood. 
The original designs for our 
sweepers specified tural 
Yellow Pine; purchasing 
Fir comparable grade, 
Fir which was less 
thus requiring various 
Certain stocks Oak, delivered 
for boat work, were procured 
ago the Navy and will 
From time time Teak 
must dried the shop, and 
resawn which increases our 
use dimension lumber. 

Processing comprises another 
gory One-half Ma- 
hogany plywood slivers when 
for our ft. Personnel Boats. 
eighths inch Fir plywood 
tory for ft. Personnel 
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have radius bends.) Although 
think have Teak-Fir laminating 
tially delicate process requiring close 
moisture content, machin- 
ing timing machining, glue 
and glue shelf-life. Different 
glues received under the 
require constant 
work determine their suitability and 
Preservative treated wood has 
been troublesome paint when the 
were oil-borne; treated 
plywood has checked, but milder dry- 
ing schedules have helped this; and 
had check and adjust the 
woods, whose preservatives 
contained certain water repellants. 


design. Means reduce corrosion be- 
neath flight deck planking are con- 
stantly sought, including improved 
fastenings and proper planking out- 
gage. are constantly looking for 
adequate deck surfacing that will 
provide firm footing for personnel 
and sufficient scuffing resistance the 
flight deck landing area without un- 
satisfactory wearing the Arresting 
Gear wire pendants. also struggle 
design suitable butt patterns the 


derosa Laws.) 


Absorption and 


flight deck planking accommodate 
the shorter planking lengths available 
repair bases and ships, which lack 
this Yard’s scarfing capacities. Also, 
design, requires responsible effort 
utilize the latest technical advances 
laminating and improved preservatives 
for example. This itself large 
task. 


Wood Research and Development 
Puget Sound Naval Shipyard 


laminating, extensive qual- 
ity control testing laminates. Steam 
bending tests laminated oak have 
shown the necessity for high end re- 
straints compared bending solid 
material. Delaminating tests treated 
red oak have proved favorable for use 
the red oak. Comparative strength 
tests have been conducted with full 
size AMS frame members for fir lami- 
nated shape, white oak laminated 
and steam bent, and white oak lami- 
nated shape, each compared 
steam bent solid oak. High frequency 
bonding scarf joints, laminating 
white oak 20-25% moisture con- 
tent, and varieties surfacing mate- 
rials have been investigated. 

adhesives, tests are made pri- 
marily for qualification purposes. Tests 
epoxy and polyester formulations 


indicate they may prove useful adhe- 

Work has been done preservative 
treatment. Plywood sheets 
have been treated with water-borne 
salts and showed minimum checking 
and warping panels. Preliminary 
investigation has been made water- 
borne preservative treatment wet 
veneers incorporated the fab- 
rication plywood. Borax-Boric acid 
treatment has been employed for fire- 
retarding members 

Wood treatment improve dura- 
bility and wear resistance also under- 
taken. Low molecular weight phenolic 
resin has been investigated lab- 
oratory scale for treating solid fabri- 
cated pieces. 

Characteristics certain American 
tropical hardwoods are under investi- 
gation, primarily determine lami- 
nating properties, workability, and 
serviceability following physical test- 
ing the Yale School Forestry. 
have laminated Angelique 
Douglas Fir, and have laminated Yel- 
low Sanders, Freijo, and Coubaril. 

Further developments desired are 
resin impregnating wood, service 
testing plastic-surfaced woods, and 
improved application plywoods and 
hardboards for ship and boat use. 


Penetration Oil-Soluble Wood 


Preservatives Dip Treatments—A Summary 


FREDERICK BROWN 


Instructor Wood Technology 


and 


ROBERT ZABEL 


Associate Professor Forest Pathology, State University New York, College Forestry, Syracuse 10, New York 


Approximately 1700 ponderosa pine sapwood (Pinus pon- 
specimens were used determine the effect 


specific gravity and moisture content the absorption and pene- 
tration nine different oil-soluble wood preservatives. 
summary methods and results given. 


PRESERVATIVE TREATMENT 
wood general use wherever 
pressure treatment economically 


study was conducted under research 
contract DA-44-109-QM-1029 with the Biologi- 
Activities Section, Chemicals Plastics 
Branch, Research and Development Division, 
ton 25, 

SB. Silverborg, and C. V. Holmberg, and 
University New York, College For- 
for advice various problems relating 
‘his research; and Dr. Klens, Research 
and Division, Office the Quar- 
General, for suggestions during the 
this investigation. 
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otherwise unfeasible. With 
crease there has arisen need for basic 
information the effectiveness 
dipping and other simple treating pro- 
cesses. Such information needed 
users large volumes wood items 
may predict the absorption 
tration obtainable with wood vari- 
ous species, characteristics, and dimen- 
sions. addition they need informa- 
tion expressing such simple treatment 
results terms anticipated service 


life. 


June 1952 the State University 
New York, College Forestry was 
awarded contract study the factors 


affecting absorption, penetration, 


relative effectiveness group oil- 
soluble preservatives applied dip 
treatments. These factors included spe- 
cies wood, specific gravity, mois- 
ture content, slope grain, ratio 
end side grain, preservative mate- 
rial, and time treatment. 


Research under this contract was 
initiated July 1952. program was 
developed with completion planned 
within approximately three years. This 
paper briefly the methods 
used and the results obtained during 
the first year the proposed research. 
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é 
a 
| 
| 
a 


OVEN- DRY 


TOTAL ABSORPTION (GRAMS) 


12% 


TIME (MINUTES) 


KEY 


33--39 -40--45 C= -46- -61 


standard preservative containing percent pentachloro- 
phenol and water repellent ponderosa pine sapwood. Test specimens are classified 
specific gravity and moisture content. Each curve represents mean data from specimens. 


Methods and Materials 


The first objective was determine 
the effect various wood characteris- 
tics the absorption and penetration 
different oil-soluble 
solutions. accomplish this, fac- 
torial experiment was designed which 
related the effect specific gravity, 
moisture content, and duration im- 
mersion the absorption 
tration different preservatives ap- 
plied dip treatment. 

Test specimens for these 
were prepared from 
(Pinus ponderosa Laws.). These spe- 
cimens were 0.50 0.75 6.0 
inches, representing end side 
grain ratio 1:20. These dimensions 
were great enough exceed the total 
penetrations obtained under the ab- 
sorption conditions. Specimens were 
sapwood, were free defect, and ex- 
hibited slope grain less than one 
inch per twenty inches. 

total population approximately 
seventeen hundred specimens was di- 
vided into three groups representing 
different specific gravity ranges. These 
groups were further subdivided ran- 
specimens each. Each subgroup 
represented specific gravity range 
conditioned particular moisture 
content for treatment with 
preservative. Treatment was carried 
out specimens oven-dry, per- 
cent, and percent moisture con- 

Standard preservative solutions 
known composition were prepared us- 

All moisture contents were based oven- 
dry weight obtained heating specimens 


105 degrees forced-draft oven for 
hours. 
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ing Solvasol No. the diluent and 
uniform water repellent system com- 
posed refined wax and Pentalyn 
These solutions included: 
pentachlorophenol, copper napthenate 
equivalent percent metallic cop- 
per, percent copper-8-quinolinolate, 
7.5 percent rosin amine pentachlor- 
ophenate, and percent zinc alkyl 
sulphonate. addition four proprie- 
tary compounds were included namely: 
Penta WR, Woodlife, and 
Cuprinol Special Green No. 


Treatment Method 


treatment method was developed 
which permitted the measurement 
absorption single specimen 
various time intervals, the specimen 
maining submerged throughout these 
The specimen was placed 
jig and suspended pre- 
servative solution from the left end 
triple-beam balance. The submerged 
weight the specimen and jig was 
determined the nearest 0.01 gram 


pentaerythritol ester hydrogenated 
rosin, resin produced Hercules Powder 
Company, Wilmington, Delaware. 


30-second intervals through 10. 
minute dip period. the volume 
the specimen change, the 
change net buoyancy was used 
measure absorption. 


Five specimens were 
domly from each subgroup for 
the 10-minute dip. Additional speci- 
mens, conditioned percent 
ture content, were treated for shorter 
time periods permit 
penetration after 15-second 
minute dips. Longitudinal, and 
mined. 


Certain colorific organic ind 
were found very useful penc. 
determinations. For those preser 
was used for preservatives cor 
the Chapman Chemical 
was used (with few ons) 
pounds containing 
chlorinated phenolates. The 
reagent used this case was 
analine. 


Results 


Representative absorption curves 
(Fig. and representative 
tion data (Table 
These data are based wood 
which were oven-dried before being 
brought the moisture contents 
This may have indirectly affected the 
magnitude some the diffcrences 
reported. Although 
analyses have not been completed cer- 
tain general results seem indi- 


the oven-dry conditions ap- 
proximately one-half the total absorp- 
tion obtained 10-minute dip oc- 
curred the first seconds. the 


Chapman Chemical Company. Color test for 
entachlorophenol wood. Technica! News- 
etter No. 1952. 


Table 1.—PENETRATION STANDARD PRESERVATIVE SOLUTION CONTAINING PER- 
CENT PENTACHLOROPHENOL AND WATER REPELLENT OBTAINED PON- 
DEROSA PINE SAPWOOD AFTER 10-MINUTE DIP. EACH 
FIGURE THE MEAN FIVE SPECIMENS 


Specific 
Gravity Wood Direction 


longitudinal. 
tangential __ 


radial_ 
tangential 


Average penetration millim 
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1-6 8 
A 
14 
08 
04 
02 


proportion the total absorp- 
occurred during the first 

The rate absorption varied in- 

increase specific gravity 
the percent moisture con- 
tent ‘evel. 


Stain from 


Longitudinal penetration was 
greatly affected moisture content. 
The penetration the oven-dry condi- 
tion was twice great that the 
percent level. 

Penetration through radial and 
tangential surfaces did not appear 
vary with moisture content specific 
gravity. 

Over one-half the total longitu- 
dinal penetration obtained during 
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10-minute dip occurred during the 
first seconds. 


These data attempt establish the 
effects specific gravity, moisture 
content, and duration immersion 
tained ponderosa pine laboratory 
specimens. Extrapolation the data 
other species large boards and 
timbers not valid. 


May Accelerate 


Decay Some Woods 


ROBERT KRAUSE! 


Formerly Pathologist, Division Forest Pathology,? Bureau Plant Industry, Soils and Agricultural Engineering, 


Department Agriculture, Madison, Wis. 


The reaction between iron fastenings and moist heartwood 
some hardwoods may accelerate decay the iron stained wood. 
Reduction the fungitoxicity the hot water extractives 
Swietenia heartwood contact with iron nails steel wool, sug- 
gests that the formation iron tannates and other iron reaction 
products responsible for the reduction natural decay resistance. 
Cement coated and etched nails accelerated decay readily 
common wire nails. Galvanized nails generally decreased the amount 
decay did not affect the rate decay. Reaction with iron did 
not appear affect the moisture absorbing (or moisture holding) 
characteristics the iron stained wood. 


Introduction 


accentuated around nails (Fig. 
and other iron fastenings and there 
evidence that decay accelerated 
some woods the action iron fast- 
enings the adjacent wood (3, 5). 
“Don’t Build Your Boat Rot” (5) 
states 

have found more rot started 
the area stained the oxidation 
fastenings than any other point. 
Government sources also admit that 
such oxidation stain does exist, but 
not far enough come out and 
say that this stained area just ready 
for the germ rot. challenge any 
honest boat builder deny im- 
peachment. This condition probably 
most evidence near the water line 
the boat alternately wet and 
fy. 

the early manufacture aircraft 
the bag-molding method, 
the veneer was fastened the frames 
stcel nails before gluing, and the 


Addoms and Mae Spradling Chid- 
formerly with the Division Forest 
Patho! assisted throughout the study. 


*In cooperation with the Forest Products 


cooperation with the University 
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nails were left place. Fabricators 
noted elliptical darkened spots Cen- 
tral American mahogany veneer around 
the nails and inquired their sig- 
nificance. Similar areas developed 
percent humidity room. The darkened 
areas were found regularly infected 
with mold, which was confined the 
discolored area. Practical questions 
arose whether the wood adjacent 
the nails had lost its natural decay 
resistance, and whether the 
culty could avoided the use 
non-ferrous fasteners removal 
the nails soon their service 
was completed. 

The present study considered the 
following factors: 

The effect iron stain the 
rate decay seven species wood. 

The effect iron the toxicity 
the hot-water extractives ma- 
hogany (Swietenia, sp.) wood- 
rotting fungi, 

The effect iron stain the 
hygroscopicity wood. 


Effect Iron Stain Rate Decay 
Various Woods 
Test No. 


Preparation Test Blocks: 
Heartwood blocks measuring 


were cut from 2-inch strips 
true mahogany sp.), 
white oak alba), yellow- 
poplar (Liriodendron tulipfera), red- 
wood sempervirens), and 
Sitka spruce (Picea sitchensis). The 
blocks were end matched, the odd- 
numbered blocks being treated with 
iron and the 
serving controls. The inch di- 
mension was along the grain. Two 
uninoculated reference blocks were in- 
cluded for every set test blocks. 


Iron staining the test blocks was 
accomplished placing the blocks 
between layers common wire nails 
under conditions favorable mois- 
ture. Two hundred cubic centimeters 
distilled water was placed 
quart glass jar and enough broken 
glass was added reach above the 
surface the water. Paper toweling 
was laid over the broken glass pre- 
vent the nails from falling into the 
water. The test blocks were dipped 
hot water for seconds and then 
placed the jar between layers 
6-penny common wire nails. 
cover composed layer cotton 
between two layers muslin was 
dipped 5.0 percent solution 
Tanalith and tied tightly over the 
mouth the jar. The jars with the 
blocks and nails were sterilized 
steaming atmospheric pressure for 
minutes and then held for month 
relative humidity and 80° Control 
blocks were placed jars without 
nails and otherwise handled de- 
scribed above. 

Following this 1-month condition- 
ing period, both the iron-stained and 
the control blocks were removed from 
the jars, conditioned equilibrium 
moisture percent relative humid- 


103 


3 
= 


Figure 1.—Siding showing decay around nails. 


ity and 80° F., and weighed. The ma- 
hogany and white oak blocks stained 
much more heavily than the yellow- 
poplar, redwood, and spruce blocks. 


Preparation Fungus Cultures: 
Cultures Lenzites trabea (Madison 
617) and Poria incrassata (Madison 
563) were prepared Kolle flasks 
containing 2.5 percent malt agar. The 
test blocks were sterilized steaming 
atmospheric pressure 100° for 
minutes. One iron-treated block 
and its matched control were placed 
each culture flask (Fig. 2). The 
blocks were separated from the fungus 
Half the blocks each species 
wood were placed cultures each 
the two test fungi and the cultures 
were incubated room temperature 
for months. The oven-dry weights 
the blocks were then recorded and 
the weight losses due decay were 


Results: Iron stain increased decay 
caused both fungi mahogany 
(table 1); one fungus, incras- 
sata, white oak; and Lenzites 
trabea yellow- -poplar. Iron stain did 
not increase decay redwood Sitka 
spruce. There was reduced decay 
the iron-stained wood Sitka spruce 
and yellow-poplar exposed in- 

noted that iron stain accelerated 
decay only the hardwoods. The ex- 
tractives hardwoods generally con- 
tain fairly high percentages tannins 
10, 24), and Zabel (25) has 


Figure 2.—Cultures Lenzites trabea and 


incrassata, showing placement test blocks. 


shown that the removal tannins 
from the hot-water extractives white 
oak greatly reduces the toxicity 
these extractives fungi. Apparently 
iron reacts readily with the tannins 
present the heartwood some 
hardwoods reacts with other fungi- 
toxic chemical constituents these 
extractives, and the reacted products 
are inactive are much less active 
fungicidally. 

The results with white oak and 
yellow-poplar suggest that different 
portions the extractives may dif- 
ferentially toxic trabea and in- 
crassata. The reactions between the 
extractives and iron markedly reduced 
the toxicity the portions the ex- 
tractives that were toxic one the 
fungi but did not reduce the toxicity 
that portion the extractives that 
was toxic the second fungus. 


Test No. 


The second test was designed 
duplicate more closely natural iron 
staining wood and the effect the 
reaction with iron decay resistance 
the wood. Since the first test had 
shown that mahogany and white oak 
were most affected iron stain, sev- 
eral different samples these woods 
were selected for testing. addition 
common wire nails, galvanized, 
cement coated, and nails were 


wire nails were immersed for 
hours percent water solution mono- 
ammonium phosphate temperature. 
They were then withdrawn, rinsed with water, 
and air dried. Etching claimed improve 
resistance withdrawal and resistance corro- 
sion (U. S. Patent No. 2,268,323). 


Table 1.—THE EFFECT IRON STAIN THE DECAY HEARTWOOD 
BLOCKS FIVE SPECIES WOOD 


Weight loss!, 2 


Lenzites trabea 


Poria incrassata 


Wood species Control Tron-treated Control 
Percent Percent Percent Percent 
3.8 42.8 22.6 28.1 


‘Each figure represents an average of five test blocks. 


2+" indicates gain in weight. 
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these anticorrosion treatments 
ing possible accelerated decay 
ciated with the reaction 
wood extractives. 


Preparation Test and 
Fungus Cultures: The test 
inch surface being either 
edge-grain surface. most the 
series blocks tested with each kind 
nail was cut from 2-inch 
wood that all the blocks within the 
set were contiguous. Even-numbered 
blocks had nails driven through them 
and the odd-numbered blocks served 
and (tables and the wood had 
inch blocks that only the block with 
nails and the adjacent control block 
could matched. Three 
nails were evenly spaced the 
inch surface one block from each 
pair. most cases holes had 
drilled through the blocks prior 
nail driving avoid splitting the 
blocks. The drilled holes were small 
enough provide tight fit for the 
nails. Suitable reference blocks were 
included for each set blocks 

After the blocks were conditioned 
equilibrium weight percent 
relative humidity and 80° and 
weighed, they were sterilized 
ing atmospheric pressure 100° 
for minutes. After the blocks were 
cooled, they were placed agar 
cultures trabea (Madison 
Eight-ounce French square 
tles were employed, the bottles 
been placed their sides for 
fication the agar. One test 
was placed each jar, and the 
was separated from the 
mm. V-shaped glass rod. 
80° F., the fungus mycelium 
fully brushed off the blocks the 
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amount iron staining was noted. 
losses from decay were deter- 
from the calculated initial oven- 
dry weight and the final oven-dry 
weig each block. 


Results: All the blocks for each 
sample were cut from the same 
however, direct comparison 
cannot made between the sets hav- 
ing different kinds nails because 
the clative position the different 
sets the sapwood was not known. 
(17, 18) and others (19, 21, 
25) have shown that the radial posi- 
tion the wood the tree greatly 
its natural resistance decay. 
Apparently this difference associ- 
ated with variations the constitution 
quantity the extractives (20, 
25). The effect iron stain the 
decay wood these tests should 
determined strictly the basis the 
results obtained within each set 
blocks. The set with common wire 
nails cannot compared with the 
cement, etched, galvanized set from 
the same board the basis that one 
kind nail accelerated decay more 
than the other kinds nails. 


The three samples white oak 
varied from high relatively low 
decay resistance. the control blocks, 
incrassata produced slightly greater 
decay than trabea (tables and 3). 
general, iron staining accelerated 
decay incrassata greater ex- 
tent than that trabea. This agrees 
with the results obtained with white 
oak Test (table 1). Increased 
decay the iron-stained wood was 
mathematically significant the 
percent level out cases with 
common wire, cases with 
cement coated, and out cases 
with etched nails. These results indi- 
cate that the iron stain can contribute 
accelerated decay but that some sam- 
ples white oak retain considerable 
decay resistance despite the reactions 
caused the presence iron. 


Galvanized nails appeared retard 
decay the cases, though the 
percent significance level was reached 
only one. The decay the galva- 
nized-nail blocks averaged only three 
fourths much the controls 
(geometric means individual set 
ratios), difference from equality not 
quite twice its standard error. 


The variations decay resistance 
different samples iron-stained and 
white oak may explained 
differences the amount the 
chemical composition the extrac- 
When the amount extractives 
high, the reaction between the iron 
and the extractives may not com- 
plete. leaving residual fungitoxic 
the chemical composi- 
tion the extractives varies among 
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Table effect different kinds nails rate 


Poria incrassata white oak and wood sold 


Wood species Kind nail Weight Increased (or Significance 
Common wire 13.7 4.9 180 18.3 
Cement coated 9.7 3.2 203 16.2 
Common wire 18.4 14,7 5.4 
Common wire 1.3 154 5.9 
Common wire 25.9 10.4 149 14.0 
Etohed 3.3 14.0 116 14.3 


: H 


lEach figure represents average four test 

"t" determined using "Students" paired data technique. The value 
required for significance the percent level 3.182; the percent 


mahogany. 


from geometric mean ratios weight loss nailed blocks/control blocks. 
Mean log departs from zero (equality) .073 


different samples, some the fungi- 
toxic constituents may not react with 
iron the reaction products may re- 
tain fungitoxic activity. 


Differences the amount iron 
stain the various sets blocks were 
small, except for the sets with galva- 
nized nails. The stain the blocks 
containing galvanized 
should not all classified iron 
stain since the galvanized coating may 
also produce staining white oak 
heartwood. 

the case true mahogany 
(Swietenia sp.), increased decay 
the iron-stained blocks was significant 


cases with common wire, out 
cases with cement coated, and out 
cases with etched nails. Decay 
the galvanized-nail blocks was 
cent that the controls. 


The three samples Philippine 
mahogany (Shorea sp.) exhibited low 
resistance decay trabea and 
incrassata; however, iron stain again 
caused significantly greater decay 
out cases with common wire, 
out cases with cement coated, 
and out cases with etched 
nails. Galvanized nails appeared re- 
tard decay the tests but in- 
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crease decay the test groups. 
The increased decay caused tra- 
bea sample No. was highly sig- 
nificant (table 3). This outstanding 
the behavior the galva- 
nized nails difficult 
Although the final moisture content 
the blocks with 
ranged from percent percent, 
the range weight loss from decay 
was only percent. The mois- 
ture content the control blocks 
ranged from percent and the 
decay losses ranged only from 13.9 
14.5 percent. The average decay for 
the galvanized-nail blocks was 109 
percent that the controls. 


the one sample African ma- 
hogany (Khaya sp.) tested, iron stain 
caused common wire and cement 
coated nails produced 
creases decay trabea. These 
nails also were associated with in- 
creased decay caused incrassata, 
but the increase was significant the 
percent level only with the cement 
coated nails. The galvanized-nail 
blocks showed only half much de- 
cay did the controls. 


The final moisture contents the 
control blocks were generally higher 
than the blocks with galvanized 
nails, but lower than those with 
nails not galvanized. However, rela- 
tively few blocks any category were 
the range which decay might 
hindered too much too little 
moisture, and these were generally 
blocks with reasonably good decay de- 
velopment. There reason be- 
lieve that moisture 
fered materially with development 
decay. 

The very high mathematical 
cance the effect iron the decay 
rate these hardwoods best indi- 
cated the fact that decay weight 
loss the nailed blocks was greater 
than the matched controls 
the comparisons with common 
nails, all the comparisons 
with etched nails, and all the 
comparisons with cement-coated nails. 
The etching and cement coating did 
not materially decrease the staining 
the decay-accelerating effect the 
nails. 

the galvanized nail blocks only 
the total surface showed stain, 
against for the blocks with com- 
mon nails. Also, with respect decay 
the difference between the two kinds 
the sets the galvanized nail blocks 
lost less weight than the blocks with 
nails. The geometric means the 
ratios weight loss the galvanized 
nail blocks that the controls for 
all kinds wood were .85 for in- 
crassata and .88 for trabea. The 
mean logarithms through which these 
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Table 3.—The effect of different kinds of nails on rate of decay by 


Lengites trabea in white oak and woods sold as "mahogany" 


: Weight loss, from 


Increased (or Significance 
: decay= : decreased) decay : of regult 
in blocks with : value< 
: with : blocks 3 
3 nails : 
sPercent : Percent Percent 
: Cement coated : 1.3 1.1 t +18 
White oak 3 3 3 
: Cement coated : 1.8 3 1.3 3 +38 3 ° 
White oak 3 3 3 
SBwietenia e 3 3 
Bwietenia sp. : 3 3 
: Common wire 17.1 : 10.8 +68 8.1 
Cement coated : 17.0 9.9 +72 86.1 
Swietenia sp. : : 3 
: Common wire 9 8 +13 1.0 
3Cement coated : 1.1 3 6 +83 3 4.0 
: Etched 1.1 6 +83 6 
Shorea 3 3 
: Common wire : 19.9 : 14.6 : +36 $ 3.7 
Cement coated : 25.5 : 18.4 +39 
: Etohed 3 26.9 : 25.3 +6 3. 
Shorea sp.> : 3 
: Cement coated : 6.7 2.5 +168 
: Common wire : 25.9 : 15.8 t +64 : 7.8 
Khaya sp.4 3 3 3 
All Galvanized : -122 


lEach figure represents an average of four test blocks, 


determined using paired data technique. 


The value 


required for significance at the 5 percent level is 3,182; at the 2 percent 


3Philippine mahogany. 
4African mahogany. 


from geometric mean ratios weight nailed blocks/control blocks. 
Means log departs from zero (equality) 


were reached differed from the zero 
that would indicate equal decay 
.055 .068 for trabea. The results 
thus agree indicating that the galva- 
nized nails actually reduced the decay, 
but not warrant positive conclu- 
sion. Pooling the results for the two 
fungi would still leave the apparent 
decay-hindering effect the galva- 
nized nails somewhat less than twice 
its standard error. However, the thin 
zinc coating the 
probably did not keep the iron com- 
pletely out the wood. 


the effect the galvanizing was 
only lessen the escape iron into 
the wood, the decay the blocks with 
the nails should have been greater 
than the controls. The hypothesis 
that the zinc actually had some direct 
hindering effect decay, can not 


dismissed without further test. How- 
ever, any such effect would presumably 
too small and temporary have 
practical significance. 


Hot-Water Extractives 
Mahogany (Swietenia 


Since some samples 
mahogany decayed considerably 
than the untreated 
were run determine wheth 


addition iron the hot-wat 
tractives would decrease their 
Swietenia sp. (sample No. 
mediate decay resistance the 
three samples tested, tables 
was used for the preparation the 
extractives. 

Test No. 


Preparation Extractive Sol: 
The percentage hot-water 
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tives was determined placing 
air-dry mahogany heartwood 
200 cc. distilled water 
and steaming covered 250 cc. 
the beaker were then trans- 
and with suction. The sawdust 
the crucible was then washed 
recently boiled distilled water, 
over dried 100° C., cooled over an- 
hyd: calcium chloride, and weighed 
weighing bottle. The 
hot-water extractives was 
the percentage the 
dry weight the sawdust. Six 
dete minations averaged 6.78 percent 
extractives for the test board 
selected. 


stock solution extractives was 
prepared steaming 110-gram 
samples air-dry sawdust with 1800 
cc. distilled water for hours 100° 
The contents each flask were 
then filtered with suction, using 
Buchner funnel with mat medium- 
grade glass wool. The 
due each 110-gram sample was 
washed with additional 1400 cc. 
recently boiled distilled water, which 
was then added the filtrate. The 
filtrate was concentrated percent 
solution evaporating 45° 


Preparation Media: percent 
malt and percent agar medium was 
prepared steaming 100° for 
hour. After the medium was filtered 
cooled, 200 cc. aliquots were placed 
500 cc. Erlenmeyer flasks and sterilized 
pounds pressure for minutes. 
Measured amounts the percent 
stock solution extractives were di- 
luted with distilled water 200 cc., 
that when added the 200 cc. 
quots malt agar, concentrations 
extractives 0.1, 0.25, 0.5, 0.75, and 
1.0 percent were obtained 2.5 per- 
and percent agar 
medium. The extractive solutions were 
100° for hour successive 
days. 

extractive solutions were 
placing common wire 
(6-d) nails 550 cc. percent 
extractives and allowing 
them stand for hours. The iron- 
treated extractives were then added 
agar described above give sim- 
the iron-treated extractive series 
distilled water and allowing 
them stand for hours. Two hun- 
200 cc. the percent malt 
percent agar medium, and the 
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extractive solutions were then sterilized 
described. 


Specially designed test tubes were 
used assay the extractive solutions 
(16). indentation was made near 
the mouth the test tubes hold the 
agar when the tubes were placed 
horizontal position. Fifteen cc. 
medium were placed each tube. The 
agar strip formed was about cm. 
long and uniform thickness. 0.5 
cm. square inoculum taken from 
12-day-old Petri-plate culture Len- 
zites trabea Poria incrassata was 
placed the center the agar strip. 
The inoculated tubes were incubated 
28° and linear growth measure- 
ments were recorded daily, 
day intervals cases where growth 
was much retarded. 


Results: The growth rates recorded 
table and figure show that the 
hot-water extractives mahogany 
were toxic the fungi and that the 
addition iron the extractives 
Growth Poria incrassata was 
tarded much more the untreated 
extractive medium than was Lenzites 
trabea (fig. and B). concentra- 
tion only 0.25 percent untreated ex- 
tractives inhibited growth incras- 
sata, whereas trabea grew slowly 
concentration 1.0 percent. Growth 
both fungi, however, was inhibited 
concentrations well below the total 
percentage (6.78 percent) 
water soluble extractives present the 
wood sample. 


The growth curves for the two fungi 
medium containing the iron-treated 
extractives suggest the additional pos- 
sibility that different portions the 
extractives may differentially toxic 
the fungi. both fungi were af- 
fected the same toxic principles 
the extractives, one might expect their 
growth curves similar form, 


only the degree retarda- 
tion. However, the medium con- 
taining the iron-treated extractives, 
was retarded less than 
trabea the lower concentrations but 
more the higher concentrations. This 
reversal may attributable the 
presence differentially toxic frac- 
tions the extractives, which them- 
selves reacted differently with iron. 


Growth the two fungi the con- 
trol media indicated that the presence 
iron itself may have stimulated 
growth slightly (table 4). Actually, the 
increased growth the iron-treated 
control medium may attributable 
slight increase (5.38) over 
the straight malt agar control (pH 
5.06). The range all the un- 
treated extractive 
media was only from 5.01 5.2. The 
acidity the extractives and the effect 
iron pH, therefore, were not 
responsibile for the fungitoxicity 
the extractives for the inactivation 
the extractives iron. 


Test No. 


The effect iron the fungitoxic 
activity mahogany extractives was 
studied additional tests which the 
extractives were treated with different 
amounts steel wool 
periods time. Steel wool was used 
preference nails because the steel 
wool provided much 
tive surface area. 


Methods: The same mahogany ex- 
tractives solution was used Test 
No. Seventy-five milliliter aliquots 
percent and percent extractive 
solutions were placed 250 cc. beak- 
ers. Individual aliquots the 
cent extractive solution were treated 
with grams and gram steel 
wool for 12, and hours. Aliquots 
the percent extractive solution 
were similarly treated with grams 
steel wool for the same periods. Con- 


Table 4.—THE EFFECT IRON THE TOXICITY THE HOT-WATER EXTRACTIVES 
MAHOGANY (SWIETENIA SP.) TWO WOOD-ROTTING FUNGI 


Average! linear growth per day 


Percent retardation? 


Malt agar 


Malt agar 
Malt agar plus Malt agar plus ~ 
iron-treated plus iron-treated 
mahogany mahogany mahogany mahogany 
Concentration of extractives extract extracts extract extract 
Percent im. 
Lenzites trabea 
25. 5 9.1 6 34 
Poria incrassata 
1.0 


'Each figure is an average of 10 tubes. 


2Figured as the percent growth of the corresponding control. 


3 Inhibited. 
4Growth on inoculum only. 
5 Estimated. 
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trols were prepared treating cc. 
aliquots distilled water with the 
same amounts steel wool for the 
same periods time. The stecl wool 
was added the solution each 
beaker, tamped down with glass rod, 
and agitated occasionally during the 
treating period. The beakers were cov- 
ered with Petri dish lids and held 
room temperature. 


the close the treating period 
the steel wool was removed from the 
solution, squeezed out hand, and 
removed. Depending upon the amount 
stéel wool used, the remaining solu- 
tion measured from cc. All 
the percent extractives solutions (and 
their water steel wool controls) 
were diluted 1.0 percent with dis- 
tilled water. dilutions were made 
those cases where percent extrac- 
tives solutions were treated directly 
with steel wool, for the water 
steel wool controls. 


Since Test No. showed that 0.5 
percent the mahagony extractives in- 
hibited and greatly re- 
tarded growth trabea, was 
decided compare the fungistatic ac- 
tivity the iron-treated (steel wool) 
extractives with untreated extractives 
0.5 percent malt agar. get the 
test solution 0.5 percent extractives 
malt agar, equal amount 
double strength malt agar (5.0 percent 
malt percent agar) was added 
the iron-treated extractive solutions 
(and the iron-treated water controls) 
after the agar and the iron-treated 
solutions were sterilized separately. 


The iron-treated extractive solutions 
and their iron-treated water controls 
were placed Erlenmeyer 
flasks and steamed for 1-hour periods 
100° three successive days. 
After the final steaming, equal amounts 
sterile, double-strength malt agar 
were added the iron-treated extrac- 
tives and water control solutions. This 
gave 0.5 percent iron-treated extrac- 
tives 2.5 percent malt and 1.5 per- 
cent agar medium and gave control 
solutions that theoretically, could con- 
tain the same amount iron. 


malt agar control 
adding 150 cc. sterile double 
strength agar 150 cc. sterile dis- 
tilled The un- 
treated mahagony extractives control 
was prepared adding 150 cc. 
sterile double-strength malt agar 
150 cc. sterile 1.0 percent extrac- 
tive solution. 

The each test medium was 
determined with glass electrode 
meter. The range was from 4.81 
5.07. Each lot medium was 


tubed, inoculated, and incubated 


same Test No. Linear growth 
were recorded daily, 
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Table 5,--The effeot of iron on the toxicity of the hot-water extractives of 


mahogan Swietenia 


to two wood-rottin ‘un, 


3 


Fungus : Hours of : Percent increase or decrease in rate of growth caused 
ttives plus iplus 1 stractives:2 grams stractives:2 grams 
3 31 qteel:gram steel:plus 2 tetee tplus 2 setee} 
3 3 3 ietee tetee} 7 ? 
Lenzites H H 3 
Incrassata: 3 : +170 Hy +8 +1,510 +10 : +1,510 +1 
12 Hy +430 : +13 +1,610 : +6 : 41,450 : +1 


24 +1,690 +11 


: 41,630 ; +10 =: #1,670 : +13 


: : : 


1Al1l iron-treated extractive solutions tested at 0.5 percent in malt agar. 
the percent growth the corresponding control. 


7-9 replicates. 


4Least amount iron per unit 


BMedium amount of iron per unit of extractives. 


four replicates. 


Foreatest amount of iron per unit of extractives. 


A. Untreated mahogany extractives at 0.5 percent in malt agar: 1) 
rowth per day, Control 2 = 2.0 mm, 
ontrol 1 = Inhibited, Control 2 = Killed, 


Control 2.6 mm. linear 
per day; inorassata: 


B. Regular malt agar control: 


- trabea: 


near growt 


trabea 13.4 linear growth per 


2) P. incrassata = 14,3 mm, linear growth per day. 


3-day intervals cases where 
growth was much retarded. 


Results: Addition iron (in the 
form steel wool) the hot-water 
extractives mahogany not only re- 
duced their toxicity both trabea 
and incrassata but also, when larger 
amounts iron were used, completely 
inactivated those portions the ex- 
tractives that are normally toxic 
incrassata (table 5). The toxicity 
the extractives trabea was not 
completely inactivated but inactivation 
increased with the time exposure 
iron and with exposure increased 
amounts iron. These results confirm 
those Test No. showing that 
the reaction between iron fastenings 
and the normally fungitoxic extrac- 
tives present the heartwood some 
durable hardwoods reduces the decay 
resistance those woods. 
tests, the iron and wood the iron 
leachate and wood extracts were heated 
together prior testing. 


The results also provide additional 
confirmation for the observation that 
the hot-water extractives mahogany 
are differentially toxic fungi. Even 
though trabea was more tolerant 
the unaltered extractives (table fig. 
3), the addition iron did not per- 
mit growth equal the controls 
did with This suggests 
that one more fractions the ex- 
tractives which are toxic trabea 
did not react completely with the 
amounts iron employed. Increased 
amounts iron itself appeared re- 


tard growth trabea the 
same amounts iron seemed stim- 
ulate slightly the growth 
sata (Table footnote 8). 


The Effect Iron the 

Hygroscopicity Wood 
Toxicity tests iron-treated cxtrac- 
tives mahogany indicated that stim- 
ulation decay around iron 
ings may caused reduction 
the natural toxicity the extractives 
the affected wood. Since the 
tions between the fastenings and the 
wood might also bring about moisture 
increases that could influence the rate 
decay, the following test was made 

check this possibility. 


Method: Forty heartwood blocks 
each mahogany, white oak, yel- 
low-poplar, redwood, and Sitka spruce 
were cut and numbered 


described. The 


were given the same iron de- 
scribed for decay Test No. the 
even-numbered blocks served con- 
trols. All the test blocks and rence 
relative humidity and weighed Half 
the matched iron-treated 
trol blocks were then placed 
percent relative humidity room the 

nid- 


relative humidity All the 
ity rooms were maintained 

The blocks were weighed 
times determine whether 
any real difference the len. 
time required for the and 
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Table, 6.--The effect of iron on the hygroscopicity 
of wood expoged to 90 percent relative 
humidity after reaching equilibrium at 


30 percent relative humidjty 


Wood species : moisture content 


: 30 percent : 90 percent 

: relative 3 relative 

: humidity H humidity 


percentPercent:Percent:Percent 


8.3: 
7.0 
6.2 : 


20.1: 
18.4 : 
19.8 : 


: : : : 


gany 17.8 


17.6 


White oak : 7.21 


6.4 ¢ 
6.6 
6.9 3: 


Yelicw-poplar : 18.6 
13.2 


19.2 


Sitka spruce : 7.2 : 


lfach figure is an average of 10 blocks, 
treated. 


for the control blocks reach equilib- 
rium moisture content the per- 
cent and the percent relative humid- 
ity rooms. After the final weighing, 
the blocks were oven-dried 
moisture content was calculated. 


Results: Differences the mois- 
ture content the five woods tested 
are recorded tables and the 
percent relative humidity room, the 
equilibrium moisture content values 
the iron-treated and the control blocks 
were essentially the same, all differ- 
ences being less than 1.0 percent. 
the percent relative humidity room 
the iron-treated wood all five woods 
showed higher moisture contents. The 
increase moisture content the 
iron-treated wood over the control 
wood Sitka spruce, white oak, and 
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Table 7.--The effect of iron on the hygroscopicity 
of wood exposed to 97 percent relative 
humidity after reaching equilibrium 


30_ percent relative humidity 


: Average gain Wood species : 


in poisture 


Average2 moisture content : 


Average gain 
in moisture 


: humidity humidity : 

2:11.68 : 10.4 Mahogany : 9.6 8.@ : 33.0 : 34.2 23.6 : 25.4 


lEach figure is an average of 10 blocks. 


treated. 


was less than 1.0 per- 
cent, that mahogany 
and redwood 4.1 percent. 


the percent humidity 
room the iron-treated wood Sitka 
spruce, yellow-poplar, and redwood 
had higher moisture content than the 
untreated wood. The differences for 
Sitka spruce and yellow-poplar were 
less than 1.0 percent, whereas iron- 
treated redwood showed 2.8 percent 
more moisture than the untreated 
wood. The mahogany and white oak 
control blocks higher 
moisture content than the iron-treated 
blocks, the differences being 1.2 and 
0.4 percent, respectively. 

These results indicate that low 
relative humidities there essentially 
difference the moisture content 
iron-treated and untreated wood. 
percent, iron-treated wood some 
species, notably redwood, may have 
somewhat higher moisture content than 
untreated wood. However, even 
higher moisture content the 
treated wood would not appreciably 
wetter. Stimulation decay around 
nails, therefore, probably not caused 
increased moisture absorption result- 
ing from reactions between the nails 
and the wood. some situations, how- 
ever, liquid moisture condenses 
nails and nails provide entrance 
point for water, which may raise the 
moisture content adjoining wood. 


Some explanation may necessary 
for the variance the moisture con- 
tents the two groups specimens 
(tables and percent relative 
humidity. Since the two sets blocks 
were weighed and ovendried the 
same time, the moistures the per- 
cent room for the same species each 
group ought essentially alike. 
will noted, however, that the mois- 
ture content percent for the set 
blocks placed the percent rela- 


tive humidity room (table was gen- 
erally higher than for the correspond- 
ing set blocks placed the per- 
cent room (table 6). This was espe- 
cially true for mahogany, white oak, 
and redwood. These differences 
moisture contents might conceivably 
have been due small weight losses 
produced the percent room 
the growth molds the blocks, 
which would have been reflected the 
final weights with consequent increases 
moisture contents computed from 


weights taken before the percent 


room. Molds did not grow the 
blocks the percent room. 


The comparative lengths time 
required attain equilibrium mois- 
tures the iron-treated and the 
control blocks the and per- 
cent relative humidity rooms varied 
only slightly. some cases the control 
blocks appeared slower reach- 
ing moisture equilibrium; however, 
iron-treated Sitka spruce percent 
relative humidity attained equilibrium 
more slowly than the untreated wood. 
Although iron-treated wood general 
might absorb moisture somewhat faster 
than untreated wood, likely that 
both would have approximately equal 
contents under condi- 
tions sufficiently moist allow fungus 
attack. 


Discussion and Conclusions 


Effect Chemical Composition 
Extractives and Iron Decay 
Resistance: Zabel (25) has shown 
that the tannin content the hot-water 
extractives white oak largely 
responsible for the natural decay resist- 
ance white oak heartwood. The 
germicidal propertics tannins have 
been recognized for decades (6, 14, 
15, 22) and the use tannins for the 
preservation fish nets old 
the use vegetable fibers for nets 
themselves (4, 23). Undoubtedly the 
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germicidal value different tannins 
varies, but appears quite probable 
that the high tannin content the 
heartwood various trees (oak, 
locust, mulberry, chestnut, mahogany) 
responsible large measure for the 
superior decay resistance such woods 
(2, 10, 11, 24). 

Tannins group are astringent, 
aromatic, acidic compounds, which 
precipitate alkaloids and heavy metals, 
and form deep blue black solutions 
with ferric solutions (10). This reac- 
tion between iron and the tannins 
various hardwoods commonly ob- 
served along the green chain 
ber mills. also produces unsightly 
stain many finished products; for 
instance, the discoloration source 
constant irritation the owners 
boats. even greater practical 
ance the local reduction the nat- 
ural decay resistance some woods 
the reaction iron fastenings with 
the wood extractives (3, 5). The 
results the decay and toxicity tests 
reported herein suggest that the form- 
ation iron tannate white oak and 
mahogany may remove much the 
fungitoxic chemical protection 
urally present. 

The results the decay tests (tables 
3,) suggest that the composition 
the fungitoxic extractives hard- 
woods and some conifers may fun- 
damentally different (1, 10, 
12, 14, 21). Neither trabea nor 
incrassata caused increased decay 
iron-stained heartwood redwood 
Sitka spruce, whereas one both 
fungi produced increased decay the 
iron-stained heartwood all the hard- 
woods tested. the softwoods tested 
the fungitoxic compounds present 
the heartwood apparently not react 
with iron the reaction products re- 
tain considerable toxicity. the hard- 
woods, the other hand, the reaction 
between iron and the heartwood ex- 
tractives may produce compounds that 
are longer fungitoxic their toxic- 
ity greatly reduced. 

Within the hardwoods, there prob- 
ably considerable variation the 
tives between species and even among 
trecs the same specics. For instance. 
Scheffer (20) and Zabel (25) 
find reasons for suggesting that varia- 
tions decay resistance among 
the same species oak and locust 
probably are partly due differences 
the chemical composition the ex- 
tractives. Zabel (25) even concluded 
that the differences decay resistance 
between inner and outer heartwood 
white oak were attributable differ- 
ences chemical composition rather 
than amounts extractives. 

The results obtained 
stained wood from the different sam- 
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ples white oak and mahogany 
(tables are further evidence 
that differences composition the 
extractives account for part the 
variations decay resistance among 
different trees. the classification 
hydrolyzable and 
(13, 22) accepted, may that 
the hydrolyzable tannins are less active 
fungicidally and also 
with iron, and therefore more readily 
inactivated such heavy metal ions 
The hydrolyzable tannins are 
chiefly esters gallic acids whereas 
the condensed tannins are derivatives 
crystalline colorless compounds, 
called The condensed tan- 
nins are hydrogenated flavanols hy- 
drogenated anthocyanidine. 


Effect Nails Decay Resist- 
ance White Oak and Mahogany 
Heartwood: There was essentially 
difference among the common wire, 
cement coated, and etched nails their 
deleterious effect the natural decay 
resistance white oak and mahogany 
heartwood (tables and 3). Galvan- 
ized nails, the other hand, may not 
increase the decay hazard 
woods. Philippine mahogany (Shorea 
sp.) was the only wood which decay 
was significantly increased some 
samples the presence galvanized 
nails. this case, the chemical com- 
position the extractives may have 
been such that the extractive com- 
pounds were more reactive with zinc 
and were inactivated the same way 
that iron affects other extractive deri- 


From the practical 
would appear undesirable use iron 
fastenings many hardwoods that are 
used under conditions favoring 
decay. Not only may the iron fasten- 
ings reduce the natural decay resist- 
ance the adjacent wood but iron 
fastenings may also cause unsightly 
discoloration the wood wet. The 
disadvantage iron fastenings also 
enhanced the fact that accelerated 
decay around the fastenings decreases 
structural strength much more than 
the same amount decay occurred 
some distance away from the fasten- 


fact that loose fastening docs not 
contribute the same amount strength 


-as tight-fitting fastening. Loose fas- 


tenings could also permit undesirable 
sidesway, which would accelerate the 
breakdown structures subjected 
severe stresses and strains. 

such structures wood boats, 
natural durability, strength, and 
appearance may all important, non- 
ferrous fastenings would seem prefer- 
able for all construction involving 
hardwood items which are likely 
subjected conditions favoring decay. 


most wood construction, the factor 
which limits decay moisture. the 
moisture content can maintained 
below percent, there would 
need avoid iron fastenings. the 
moisture content will above per- 
cent for prolonged periods, would 
desirable use such 
fastenings monel, silicon 
copper (5), and possibly 
cases, galvanized. 

The recommendations iron 
fastenings the type 
suggested above would not ssarily 
apply the use that 
were adequately impregnated 
effective preservative. shou also 
mentioned that all the 
tests, the nails and wood nail 
leachate and wood extract 
jected heat treatment steril- 
ization purposes. the use 
wood and fastenings, 
not involve such heating, the 
the iron fastenings probably 
the test results. The decay 
mahogany plywood boats with 
steel fasteners has shown 
dency localize the than 
would have been anticipated the 
results given the foregoing. 


Effect Iron Stain the 
scopicity Wood: The tests the 
effect iron stain the absorption 
moisture indicated that iron stain 
probably does not materially increase 
absorption the wood. possible, 
however, that condensation mois- 
ture metal fastenings will 
the moisture content the adjoining 
wood. Also, any opening around 
loose-fitting fastening 
greater moisture pickup and thus in- 
crease the decay hazard that point. 
important increases moisture con- 
tent occur suggested, 
could responsible for 
decay even though there was 
tion the fungistatic activity the 
extractives the wood. 
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Observations Possible Method Predicting 
Bioassay Thresholds Distillation 


Characteristics the Weathered Creosotes: 


SNOKE 


Bell Telephone Laboratories, Inc., Murray Hill, 


Introduction 


DEAL published (1, 
data covering the evaluation wood 
nique have been accumulated this 
country during the last six years. Due 
wood preservative many the tests, 
including all the studies covered 
the references cited above, have in- 
this material. Certain outstand- 
ing similarities these accumulated 
data creosotes have become evi- 
dent. The purpose this paper 
method based these simi- 
which may permit determining 
the threshold for creo- 
without actually exposing 
the tes: organism. 


article. 


JOU! NAL FPRS 


Development Method 


For detailed -description the 
soil-block technique used Bell 
Telephone Laboratories, the reader 
referred the Bell System Technical 
Journal, Jan., 1953, (1) and used 
the Forest Products Laboratory, 
Madison, Wisconsin Forest 
Pathology Special Release No. 37, 
Jan., 1953. (5) The operation the 
soil-block technique both locations 
virtually identical. Both laboratories 
define the threshold wood pre- 
servative the minimum amount 
preservative, based initial retentions 
southern pine blocks, which will 
prevent attack given test fungus. 
the case creosote the critical test 
fungus Lentinus lepideus (Madison 
534), creosote tolerant organism. 
for sound, practical reasons that the 


threshold expressed terms ini- 
course some the more highly evapo- 
rative portions the preservative put 
into the blocks initially are lost during 
the weathering cycle 
phase the test. The reaction the 
organism governed the amount 
relatively permanent preservative 
actually present the weathered 
blocks the time they are exposed 
attack. the present time, the 
procedure has consisted weathering 
treated blocks outdoors for days. 
Colley (1) recognized the similarity 
the residual creosote remaining 
weathered blocks the threshold 
point, and summarized the data for 
different creosotes Table XXXV 
and Figure his paper. Table 
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Weathered, creosoted southern pine sapwood blocks; creosote losses; amounts and gross characteristics residual oils 

threshold retentions for Lentinus lepideus 

1 2 3 4 5 6 7 
Specific Residue 

gravity above Creosote 
38/ 355°C Threshold Per cent loss 

Item Creosote No. 15.5°C per cent lb/cu.ft. loss lb/cu.ft. 
1 1.065 18.5 9.8 53.1 5.2 
1.077 20.5 9.0 47.8 4.3 
2 1.081 30.6 10.2 47.1 4.8 
6 1.093 34.2 9.0 37.8 3.4 
3 1.108 50.4 12.2 30.3 3.7 
8 1.115 53.2 9.4 25.5 2.4 
21.2 5.7 40.4 2.3 
9 1.001 20.0 5.8 43.1 2.5 
14.4 6.7 50.9 3.4 
10 1.068 15.2 6.9 52.2 3.6 
21 1.038 18.0 6.5 47.7 3.1 
Mi 1.107 41.9 8.0 33.8 2.7 
M2 1.070 18.1 8.3 50.6 4.2 
BTL 5340 1.088 20.9 1.5 46.6 3.5 


*After Table Bibliography, Reference 


XXXV Colley’s paper repro- 
duced here Table particular 
tests the results were essentially the 
same for all the creosotes with respect 
the indicated threshold amounts dis- 
tilling below The residual 
creosote below 355°C Column 
Table was calculated assuming 
that all the losses occurred the frac- 
tion boiling below 355°C, and that the 
residue above 355°C was permanent. 
way review, and using Table 
example, the residual creosote 
boiling below 355°C calculated 
follows: 


The original (in this case thresh- 
old) retention pounds per cubic 
foot (Column multiplied 
the percent residue above 355°C 
the original creosote (Column 4). 
The result the pounds per cubic 
foot residual creosote above 
355°C (Column 10), since 
assumed that for all practical pur- 
poses the residue permancnt. 
subtracting the residual above 355°C 
(Column 10), from the 
dual creosote (Column 8), the 
pounds per cubic foot residual 


below 355°C (Column 11) are 
obtained. 


Although the similarities 
culated residuals below 355°C were 
pointed out Colley, further studies 
Murray Hill showed that there were 
basic unexplored not 
understood. Subsequent testing has in- 
dicated that thresholds which would 
obtained for given creosote the 
soil-block test using Madison 534 
the test organism, can predicted 
with reasonable accuracy based 
definite amount residual material 
boiling below 355°C, 

The basis for this theory predict- 
ing thresholds simple. 
Column Table shows the uni- 
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formity the residues below 355°C 
the residual creosotes even though 
the actual thresholds vary from 5.7 
12.2 pounds per cubic foot. 
respect, glance the specific gravity 
and residue above 355°C for the creo- 
sotes Table shows the widely 
divergent types creosote represented. 
This seems indicate that decay 
the organism stopped continually 
about the same amount residual 
creosote boiling below 355°C regard- 
less the total amount kind 
creosote put into the blocks originally. 
The average residual creosote below 
2.34 pounds per cubic foot wood. 
Slight differences estimating the 
thresholds would result minor dif- 
ferences the creosote residuals 
threshold. Also, these residuals are 


Calculated Residual creosote 
Residual residue 
creosote above >355°C <355°C 
Ib/cu.ft. 355°C lb/cu.ft. Ib /eu-ft. 
4.6 39.4 1.81 2.79 
4.7 39.3 1.85 
5.4 57.8 3.12 
5.6 55.0 3.08 2.52 
8.5 6.15 2.35 
7.0 71.4 5.00 2.00 
3.4 35.6 2.19 
3.3 35.1 1.16 
3.3 29.4 0.97 
3.3 31.8 1.05 25 
3.4 34.4 23 
5.3 3.35 
4.1 36.6 1.51 
4.0 1.57 


calculated based block 
racy with which those ob- 
practical application, this 
2.34 pounds rounded the 
nearest half pound, and 
assumed that general 2.5 
per cubic foot 
distilling below 355°C the 
will prevent attack 534. 


express another way, 2.5 pounds 
per cubic foot residual below 
following weathering the 
threshold for assuming 
Madison 534 the test organisin. 


Application Method 


The extensive data reported Dun- 
can (6) the effect different 60- 
day periods outdoor weathering 


Table 2.—RESULTS OUTDOOR WEATHERING TREATED BLOCKS 
DURING DIFFERENT MONTHS* 


Average Initial Retentions 


4.6 5.6 6.6 7.6 8.6 9.6 10.6 
Weathering Period Residual Creosote After Weathering Threshold 
Months per cu. ft. ft. 
3.1 3.7 4.2 4.8 5.4 5.9 8.6 
September-—October------ 2.0 2.6 3.2 3.8 4.4 5.0 S77 6.2 8.4 
2.2 2.8 3.5 4.1 4.8 5.4 6.1 6.8 7.8 
November-December__-. 2.5 3.2 3.8 4.5 5.2 5.9 6.6 1.2 7.1 
2.6 3.3 3.9 4.6 5.3 6.0 6.7 7.3 7.0 
January-February_....-. 2.6 3.2 3.9 4.5 5.2 5.9 6.6 ee 7.0 
2.5 3.8 4.5 §.2 5.9 6.6 7.2 
2.4 3.0 3.6 4.2 4.8 6.1 6.7 7.8 
Agrl-May.......<...<-. 2.3 2.9 3.5 4.0 4.6 552 5.8 6.4 4.0 
a 2.2 2.8 3.4 4.0 4.6 5.2 5.8 6.4 3 
2.6 3.2 3.8 4.3 4.9 5.5 6.0 
July—August___._.--_--- 1.9 2.4 3.0 3.5 4.0 4.6 5.1 5.7 9.2 
*Madison data (See Bibliography, Reference 6). 
Table 3.—ESTIMATED THRESHOLD BASED RESIDUAL CREOSOTE 
Residue Cale. Res. 
Treat- >355°C >355°C 
ment* Residual Orig. Residual Residual 
4.6 2.0 21.3 49.0 1.0 1.0 
5.6 2.5 21.3 47.7 1.2 1.3 
6.6 3.1 21.3 45.3 1.4 ‘7 
7.6 3.7 21.3 43.8 1.6 3.4 
Soil-Block Threshold 8.6 4.2 21.3 43.6 1.8 2.4 
Threshold 
<355°C 
9.6 4.8 21.3 2.0 2.8 
10.6 5.4 21.3 41.8 2.3 3.1 
11.6 5.9 21.3 41.9 2.5 3.4 
*Madison Data. 
**Based data Table 
APRIL, i954 


the losses creosote from blocks, 


offer means for checking 
the the 2.5 pound crite- 
rion here. portion 
Table Duncan’s paper presented 
this article Table Using the 
weath cing period 
the ounts residual creosote after 
weath ring boiling below 355°C have 
been for each retention 
and the data presented Table 
the 2.5 pound per cubic foot 
suggested practical mini- 
mum estimating thresholds falls 
the initial treatment retentions 
and 9.6 pounds per cubic foot 
listed the first column. Interpolation 
gives estimated threshold 8.8 
pounds per cubic foot the proposed 
method. The actual threshold obtained 
soil-block test reported 8.6 
pounds. 


Following the procedure just de- 
scribed, the residual creosote below 
355°C after weathering was calculated 
for retention group each 60- 
day weathering period, and the thres- 
holds estimated using the 2.5 pound 
limit. Table the estimated thres- 
holds are compared with those actually 
obtained soil-block test. every 
instance the estimate within 0.4 
pound per cubic foot the bioassay 


Table 4.—ESTIMATED THRESHOLDS COM- 
PARED WITH SOIL-BLOCK THRESHOLDS 
CREOSOTE FOR DIFFERENT 
MONTHS WEATHERINGS* 


Actual Estimated 
Soil-Block Threshold 
Months Weathered Threshold 
Ibs/cu. ft. Ibs/cu. ft. 
August-September _ 8.6 8.8 
8.4 
7.0 6.6 
7.0 6.6 
6.8 
7.8 
8.0 7.8 
May-June___ 8.0 
June-July 8.7 
9.2 9.3 


*Based data Table 
based minimum 2.5 Ibs. re- 
sidual oil <355°C. Data for each weathering 


period worked shown for August-September 
period Table 


final illustration the appli- 
cation the 2.5 pound criterion, the 
complete Bell Laboratories bioassay 
data for the creosotes, designated 
6003 and 6006, including the calcu- 
lated residual material below 355°C, 
are presented Table The results 
analyses these creosotes are given 
Table Creosotes 6003 and 6006 
are being used commercially the 
present time southern pine pole 
treatments for the Bell System. Blocks 
treated with these oils were weathered 
for days outdoors. For creosote 
6003, the actual threshold soil-block 
test with Madison 534 the test or- 
ganism, fell between 5.6 and 6.7 
pounds per cubic foot. the last 
column Table interpolation, 
the 2.5 pounds residual below 
355°C falls treatment threshold 
6.1 pounds per cubic foot—within 
the same range determined bioas- 
say. the case creosote 6006, the 
actual soil-block threshold was between 
5.8 and 7.9 pounds per cubic foot. 
The estimated threshold interpola- 
tion using the minimum 2.5 pounds 
residual creosote below 355°C, 
comes 6.5 pounds—squarely the 
range found bioassay. 


Observations and Conclusions 


The results many soil-block bioas- 
says creosotes indicate that the 
threshold obtained with test organism 
Madison 534 correlates with the 
amount creosote boiling below 
355°C which present after weather- 
ing viz. the time the blocks are 
placed test. Furthermore, appears 
that estimated thresholds based 
criterion 2.5 pounds residual 
creosote below 355°C each cubic 
foot wood, duplicate reasonably 
well the actual thresholds obtained 
the soil-block test. 

recognized that other correla- 
tions may exist 
thresholds for creosotes and fractions 
within the total residual below 355°C. 
Such comparisons could not made 
with the existing data, but experiments 
are under way check this point. 
Also, all the calculations residual 


Table 6.—RESULTS ANALYSES 
CREOSOTES 6003 AND 6006 


Creosote Creosote 
6003 6006 


Gravity, 38°15.5°C. 1.079 1.063 


Distillation, percent 
210°C 


creosote this paper are based 
data obtained E-flask distillation. 
Data based distillations conducted 
other types apparatus might not 
directly comparable. 

The implications this procedure 
for estimating thresholds are clear. 
creosotes continue demonstrate this 
remarkable correlation the soil-block 
test, means that for routine testing 
will possible estimate creosote 
thresholds terms Madison 534 
determining the initial retention which 
assures 2.5 pounds material below 
355°C remaining the blocks after 
60-day outdoor weathering. other 
words, the 90-day exposure period 
culture with Madison 534 could 
eliminated. This would mean that 
using 60-day outdoor weathering, 
creosote could evaluated about 
three instead six months. Also the 
2.5 pounds criterion could used 
very critical standard the develop- 
ment shorter, laboratory weather- 
ing schedule, which would cut the time 
the test even further. course, 
any new type creosote should put 
through soil-block test determine 
the actual threshold and amount 
residual material below 355°C present 
the threshold retention. 

The method threshold estimation 
contained this paper utilizes defi- 
nite, determinable part creosote 
judge its effectiveness. This dif- 
ferent from estimating the effective- 
ness single toxic chemical such 
pentachlorophenol, determining the 
amount that chemical which 
present the wood. 

This procedure for estimating the 
thresholds creosotes based en- 
tirely soil-block bioassay studies. 


Table 5.—ESTIMATED SOIL-BLOCK THRESHOLDS FOR TWO CREOSOTES 


Redisudal 
Creosote Residue Cale. Res. 
No. Treatment after >355°C >355°C 
Creosote Blocks Retention Weathering Orig. Creo. Residual 
lbs/cu.ft. ibs/cu.ft . % % 
A 1l 3.68 2.44 24.03 36 .06 
15 4.62 ? .02 24.03 36.75 
ae 10 5.62 3.91 24.03 34.53 
Soil-Block Threshold 
13 6.71 4.64 24.03 34.70 
12 7.67 5.27 24.03 34.91 
11 8.79 5.81 24.03 36 .32 
1.88 0.86 18.63 40.69 
10 3.86 1.94 18.63 37.11 
g ; 10 5.83 3.26 18.63 33.43 
Threshold 
10 7.87 4.55 18.63 32.30 
10 10.00 5.81 18.63 32.01 
10 12 Py | 18.63 31.36 
FPRS 


Residual Residual 
>355°C <355°C 
0.88 1.56 
1.10 1.91 
1.35 2.06 
1.61 3.03 Threshold based 
1.84 3.43 minimum of 2.5 lbs. 
2.11 3.70 residual <355°C 
0.35 0.51 
0.72 1.22 
1.09 2.17 
--------------6.5 lbs. = Estimated 
1.47 3.08 Threshold based on 
1.86 3.95 minimum of 
2.28 4.99 residual <355°C 
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Residue above 24.03 18.63 


the present time, impossible 
state whether not there definite 
amount residual material boiling 
below 355°C which determines the 
effectiveness creosote under serv- 
ice conditions. The results ground- 
contact field tests with inch stakes 
and pole-diameter test posts are being 
examined light the amount 
residual material boiling below 355°C, 
evaluate further the criterion which 
has been presented this paper. 

The procedure for estimating thres- 
holds has been suggested the hope 
that other laboratories using the soil- 
block test may find opportunity 
check further the application the 
method utilizing various weathering 
procedures. (7) Although the review 
threshold data creosotes indi- 
cates that the 2.5 pound limit rea- 
sonably reliable, may that further 
tests will result some adjustment 
that figure. 
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Minor Forest Products 
George Hunt, Madison, Wis. 


The term forest 
includes great variety products 
obtained from forest trees 
which differ widely character with 
differences climate, forest cover and 
local needs. They include practically 
all parts the tree and many products 
from forest plants other than 
Leaves, twigs, bark, fruits, nuts, 
stumps, roots, saps, gums, oils, waxes, 
resins, and even fungi that grow 
the wood, find use and some them 
have considerable economic importance 
international trade. Locally they may 
constitute the major rather than 
minor forest product. Even the wood 
the tree sometimes has greater value 
for the products that can extracted 
from than lumber timber. Ex- 
amples are the wood the camphor 
tree Southeastern Asia, which 
chipped and steam distilled produce 
camphor, and the quebracho wood 
South America, which chipped and 
extracted for its high yield valuable 
tannin. Dyes are extracted from some 
woods. The sago palms the East 
Indies, the other hand, are valuc 
principally because the edible starch 
produced from their 
when the trees are cut the right age. 

Many products obtain- 
able from trees and other forest plants 
are principally value populations 
living the forest, under more less 
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primitive conditions, where 
plentiful and cheap, money scarce 
and industrialization has not begun. 
agricultural practices improve and in- 
dustrial products become more readily 
available, dependence the forest for 
minor products decreases but, 
course, never ceases. This has been the 
history North America from the 
days the first settlers and re- 


from primitive conditions towards in- 
dustrialization. Manufactured cloth, 
for example, replaces fabrics hand 
woven from forest fibers, manufactured 
ropes replace vines and withes, oil 
lamps electric lights replace torches, 
many fruits and nuts are produced 
from plantations rather than from wild 
plants, and synthetic resins, oils, gums, 
and waxes encroach the fields for- 
merly supplied entirely from the for- 
est. Innumerable other examples can 
cited. 

Despite these changes that take place 
with increasing industrialization and 
higher living standards, many minor 
forest products enter into industrial 
processes large quantities and still 
are important items commerce even 
the most industrialized 
Among them are turpentine, resin, 
copra, natural rubber, 


cork, tannins, natural fibers, and many 
others. Synthetics and agricultural 


Duncan, G., Evaluating Wood 
Preservatives Soil-Block Tests: 
Expiratory Tests Toward 
proving the Method. Presented 
Annual Meeting Amer. Wood 
Preservers’ Assoc. Meeting. April, 
1953 (Preprint) 


Duncan, G., Evaluating Wood 
Preservatives Soil-Block Tests: 
Laboratory Weathering 
dure. presented Amer, 
Wood Preservers’ Assoc. 
tion, April, 1954. 


Laboratory Methods for 
Wood Preservatives: inary 
Comparison Agar and Cul- 
ture Techniques Using Imp: 
Wood Blocks. Amer. 
56, 1947. 


chlorophenol, Jour. Forest 
Res. Soc., Vol. IV, No. pp. 


fields also but not sufficiently replace 
them. 


Forest products that were com- 
monplace sometimes 
after they cease Maple 
syrup and maple sugar, wood 
big city apartment, candle 
made vegetable wax are 


Some minor forest products that are 
used for purely decorative purposes 
have considerable economic value 
some places and times. Among these 
are Christmas trees, 
ferns, burls, palm fronds for Palm 
Sunday, and various novelty products. 

Tropical forests seem 
ductive minor products that are 
locally important. This duc 
the greater variety tics and 
plants tropical than 
zone forests and part 
erally lesser industrialization 


countries compared with 
the temperate zones. The ‘ians 
tropical South America, for 
get food, medicines, 


fish poisons, fibers, basket 
jewelry, varnishes, all 
the other necessities their from 
the forests. While most 


ucts have little appeal vilized 
peoples, some them are 
wide importance such which 
poisons and rotenone, whic! the 
basic element fish poisons. ome 
their food nuts, resins, and 


ucts also have world markets 


WOOD MEETS COMPETITION 


The following pages contain papers and resumes talks presented 
the November 1953, meeting the Midwest Section the Forest Products 
Research Society. The theme the meeting was Meets Competition.” 
Many interesting aspects competitive situation were presented. 
active audience freely expressed opinions during discussion periods. Readers are 
urged submit their opinions Meets the form 
papers letters the editor, after reading the following Editor. 


Marketing Hardwood Plywood 


BEHM 


Director Trade Promotion, Hardwood Plywood Institute 


Describes specific terms how one segment the wood in- 
dustry has analyzed its marketing and sales problems and then 
developed appropriate action increase markets and sales. 


TEMPO THIS Forest Prod- 
ucts Research Society meeting com- 
bining does all the facets 
the wood industry, clearly indicates 
that have grown up. Segments 
strictly 
competitive the past now are join- 
ing hands tell the story wood 
the world. Instead dissipating our 
strength fighting each other, are 
beginning concentrate our efforts 
sell against non-wood construction ma- 
terials such metals, fabrics, and sub- 
stitute products such plaster boards. 
wood against the field. 


Our own hardwood plywood indus- 
try has put its house order pre- 
pare for aggressive Trade Promo- 
tion Program. Only this 
Southern Plywood Manufacturers As- 
sociation merged with the Hardwood 
Plywood Institute form 
wood plywood group whose members 
have mills all sections the coun- 
try. The hardwood plywood manufac- 
turers have quadrupled their fees 
our Association create war chest 
tor the initial phases our trade pro- 
motion program. 

discuss marketing, which the 
subject this paper, necessary 
make specific our hard- 
wood plywood trade promotion plans 
marketing efforts must spe- 
they are accomplish results. 
The finest promotion material point- 
less someone doesn’t have material 
the followed inaugurat- 
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ing our program. have learned 
lot about ourselves and, frankly, found 
many our pre-conceived ideas were 
faulty. have found necessary 
tie with all segments the wood 
industry order provide the pack- 
age selling unit which people demand. 
must make easy for them get 
our product and therein lies the great- 
est problem marketing which all 
must 


Before could execute our plans 
development involving these 
complex market and distribution prob- 
lems, had analyze our own in- 
dustry. needed composite factors 
woods which were produced, the size 
and thicknesses which were most read- 
ily available and more important, who 
purchased hardwood plywoods and 
why they ordered them. found 
that our total production was 
six species; these being, Birch, Oak, 
Gum, Mahogany, Maple and Walnut. 
There are certain appearance types 
within each species and certain length 
accumulations for which have 
find home efficient utilization 
achieved. 

made analysis the end use 
brackets determine the channels 
which offer the best opportunity for 
developing markets for the material 
want sell. 

The next step, and actually carried 
along simultaneously with our explora- 
tion production pattern and mar- 
kets, was Quality Control and Trade 
Marking program. This phase un- 


derway and the public can now iden- 
tify hardwood plywood through the 
HPI label which features the slogan 
“Certified American Now, 
Quality, our Atlanta laboratory 
records show the industry averag- 
ing cycles soaking and 
drying—six times better than Com- 
mercial Standard Type plywood. 

have made random surveys 
the specifier groups determine why 
people buy plywoods and what infor- 
mation would most helpful de- 
veloping the market. learned that 
the greatest problem was one 
form grade second was 
lack information the physical 
properties and the third was 
availability the retail level. 

Most customers were confused 
the terminology for purchasing ply- 
woods. Certain producers use the term 
grade for natural finish and “1” 
grade for paint. Others use 
grade for natural finish and 
grade for paint. Some were following 
Commercial Standards issued 1942. 
Others were following the 1949 edi- 
tion and still others were using grades 
their own. 

After six months conference and 
hard work, our Technical 
has developed new grade designations 
which were adopted members 
the Hardwood Plywood Institute 
the October 15th meeting. These terms 
were decided upon because they were 
simple and understandable the pub- 
lic, which the final judge whether 
home interior. The highest quality 
selected and matched panels 
cluded the grade which also 
includes plywood which requires spe- 
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quirements, wear resistance, strength 
factors, etc. These represent special 
agreements between buyers and sell- 
ers. The top quality commercial panel 
labelled good which means 
suitable for natural finish. 
the term describe plywood for paint 
surfaces and used for the 
grade suitable for structural use 
where the panel not exposed. There 
which had been identified 
adopting these names for the vari- 
ous grades are going avoid the 
confusion the numerical alpha- 
betical designations now included 
the Commerical Standards. Further, 
the terms can carry right from the 
specifier the public they are de- 
scriptive the use. 


With our Quality Control and Trade 
Marking Program established and sim- 
ple understandable terms for our prod- 
uct and preliminary study mar- 
kets, are ready begin our active 
trade promotion. The theme will 
the lasting beauty and utility genu- 
ine wood and while naturally will 
slant the qualities inherent 
hardwood plywoods, the sales effort 
bound influence the use solid 
lumber components which are part 
each item. for this reason 
feel all you gentlemen will in- 
terested some the specific aims 
which hope will broaden the use 
somewhat the seasonal sales pattern. 

The basic phase our program 
the development our new HPI 
catalog-sales brochure. call 
Treasury Hardwood 
The lifetime appearance factors and 
wide selection will featured. 
also will list the physical character- 
istics hardwood plywoods. These 
plus values wood, which include 
rigidity, dimensional stability due 
cross-ply lamination, the abrasive re- 
sistance the various species, their 
sturdiness and resistance impact, 
will fully itemized for 
time insofar hardwood plywoods 
are concerned. will introduce the 
new simplified grade descriptions. 


page wiil devoted the other 
American and imported 
which will contained descriptive 
material American Elm, Ash, Bass- 
wood, Cherry, etc., make fuller 
use our forest resources. will 
describe some the technical and 
marine applications, well 
custom-made architectural panels for 
banks, public buildings, etc. 
torial representation will made 
show how veneers are obtained and 
where the various grain patterns occur. 
final page will devoted recom- 
mendations for installation and finish- 
ing and how specify since find 
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these are major problems which limit 
the use our material. have de- 
scribed the catalog some detail be- 
cause, the basis our study, 
appears the plywood industry has been 
remiss showing their customers how 
their product should used. For too 
our product—you figure out how 
use and obvious this com- 
petitive selling era are going 
have better and more thor- 
ough job selling. 

order make our specific sell- 
ing programs effective, must pre- 
condition the public obtain the 
greatest possible acceptance for hard- 
wood plywoods. This phase our 
program also under full head 
steam. estimate that are ob- 
taining million reader impressions 
per day through our publicity news- 
papers, radio, TV, and the magazines. 
There great style trend toward nat- 
ural wood products and supplying 
photographs suggestions interest- 
ing installations our magazines, 
have obtained volumes publicity. 
supply news service news- 
papers together with 
plan suggestions for hardwood 
wood projects. 
supply personalized script for radio 
and use and have had tremen- 
dous acceptance our copy. Over 300 
stations use them regularly. The pur- 
pose all this work get the pub- 
lic ask their sources supply for 
hardwood plywood. Then, when the 
mill salesmen, distributors, approach 
retail dealers industrial users, they 
will find receptive interest. The re- 
tail dealer will recognize the profit- 
able market which available 
will stock and sell hardwood plywood. 


The publicity releases reach most 
the specifier groups well. Through 
the home craftsmen, 
will contact big share the de- 
signers and purchasing agents for in- 
dustrial accounts who represent the 
market for 20% the hardwood ply- 
wood production. 

reach the balance our market, 
with 43.5% the hardwood plywood 
going for construction purposes and 
36.5% going furniture, table tops, 
cabinets, etc., must embark 
upon rigorous sales program for all 
salesmen our lines distribution. 
This means starting with the manu- 
facturer himself that each member 
his sales staff will acquainted 
with the specific goals our Trade 
Promotion Program and will, turn, 
able interpret these for his cus- 
tomers. Training programs are being 
designed show the advantages 
hardwood plywood all the speci- 
fier groups, such architects, design- 
ers, and furniture salesmen. 


are just completing the 
phase our training program the 
distributor level and are preparing the 
material which the distributor himself 
will use explaining our new grade 
descriptions and the uses 
wood plywoods the retail lumber 
dealer. Visual displays, printed 
ture and folders 
the tools use these training 
programs. Whereas the catalog will 
general nature, will keep these 
sales helps simple, designing them for 
specific purposes that 
man can use the literature show 
prospect exactly what can 
plished and able close sale. 
Instead just members wit! some 
500 salesmen, will have 4,000 
can teach the distributors job 
for us. turn can get retail 
lumber dealers the sell- 
salesmen, which will much cap- 
italize the huge 
market and increase the 
hardwood plywood used the 
This our goal and while 
accomplished overnight, feel 
confident that three times the present 
number retail dealers will carry and 
larly the end 1954. 


Here, capsule form, are some 
the specific selling plans which will 
used our program. They 
current markets that need developing— 
and markets lost through improper 
inadequate selling. feel these 
are absolutely essential translating 
the general interest hardwood ply- 
wood into actual sales. One specific 
plan built around the idea Room 
Match Your Flush Doors” and the 
goal added business the industry 
100 million square feet addi- 
tional hardwood plywood during the 
year. Incidentally, some million 
lineal feet hardwood lumber will 
required for trim, mouldings, faces, 
door edges, etc. have prepara- 
tion brochure 
which will distributed every 
purchaser flush doors through the 
distribution channels. 
will show details for installing and 
finishing hardwood plywood spe- 
cial reference made the 
the shorter lengths panels and the 
parquetry arrangement which 
smaller pieces, which 
problems our sales 

Presently there are more thin 
million natural finished flush 
service throughout the country 
million new doors are 
year. were able one 
both modernizing and new 
ing 1954, will attain our go. 
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have made reference the 
market which know 
will for tremendous volume 
wood products during the next few 
years. Tests “Do-It-Yourself” shows 
acceptance and the pres- 
ent factor has been the non- 
avail. lumber components 
the panels. 

substantial volume for 
and plywood products and 
tren. which bears watching the 
selling precut, ready-to- 
panels for various hobby and 
are amazing volume this 
line the present time, using the 
lines distribution, well 
stores, hardware stores, 
etc. Here again note the close cor- 
relation between the plywood and 
lumber products which are necessary 
make completed article. num- 
ber firms packaged panels from 
which various items can cut 
home workshop and each month send 


How the Architectural Woodwork Industry 


new ideas that there continu- 
ous interest the retail level. 

Another specific selling plan which 
involves new product application 
the prefinished flooring plywood blocks 
and wall panels. The plywood floor 
the Hardwoods Exhibit the Mu- 
seum Science and Industry, Chicago, 
which includes Maple and Oak alter- 
nating squares, the hit the show. 
Some the major flooring people 
have gone into the business and many 
the hardwood plywood producers 
are supplying the blanks from which 
are fabricated the flooring squares. 
National magazines, such 
House Beautiful, and Architectural 
Forum plan articles the design 
opportunities offered plywood floor- 
ing 

Through our laboratory have 
conducted tests the adhesive qual- 
itl and plan set careful control 
measures that every panel receiving 
the HPI label will have the type 
adhesive practical for such floors and 
three-generation performance can 


expected. The market for floor tile 
squares well over one billion 
feet annually. want win back 
least 100 million square feet. Other 
markets recaptured are air con- 
ditioning, truck, and 
signs. 

takes money institute success- 
ful trade promotion program. have 
match the budgets and selling com- 
petition organized groups within 
the plastic and glass industries, tile 
and linoleum organizations and 
with the metal interests. They have 
their packaged selling ideas well or- 
ganized. high time that our in- 
dustry groups analyze their market 
opportunities and dig down into their 
pockets that they can inaugurate 
aggressive selling programs. Very few 
individual organizations the wood 
industry can afford undertake ex- 
pensive trade promotion plans. How- 
ever, combination and with the 
proper between groups, 
can maintain and increase our 
sales penetration. 


Has 


Analyzed Markets Build Sales 


Rinehimer Bros. Manufacturing Co., Elgin, 


CHARLES RINEHIMER 


Specific market areas interest the Architectural Woodwork 
industry are described terms dollar sales potential available 
immediate years ahead. Total foreseeable annual market for archi- 
tectural woodwork amounts $687,250,000. 


INDUSTRY EXPERIENCE 
suggests that, instead the nega- 
tive approach combating substitutes, 
good judgement dictates the opposite 
affirmative approach promotion 
the particular products get more 
results. 

Let tersely start with some his- 
tory. Since the NRA days, have 
served member and chairman 
government-appointed Industry 
sory Committee. last assignment 
was Chairman the OPA Industry 
Advisory Committee World War 
Upon dismissal the government, 
asked waivers the remaining 
working fund, the end using 
for the good the industry 
This was 1946. finish- 
ing the job, long delayed, some 
convention was the cul- 
minat this plan. 

this convention included 
noted architects and construction ex- 
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perts. Publishers and industry author- 
ities also spoke. The messages these 
authoritative speakers can sum- 
marized about follows: 

“There bright outlook for the 
construction public buildings and 
residences which architectural 
woodwork normally important 
part. 

“Concerns manufacturing and selling 
building materials which are 
tive with wood, have advanced their 
interest greatly offering and render- 
ing great service architects, contrac- 
tors and builders. Service rendered 
architectural woodwork manufacturers 
has often not kept pace with service 
rendered manufacturers competi- 
tive building materials. Architectural 
woodwork manufacturers will 
serve their own interests giving 
careful thought ways and means 
improving their service architects, 
contractors and builders and en- 
hancing the quality the promotional 


efforts which they carry behalf 
the materials and products which 
they sell. Wood has enormous natural 
tectural woodwork manufacturers will 
support the material which they sell 
with good service architects, con- 
tractors and builders and with wise and 
vital promotion, should possible 
for them architectural 
woodwork very high position 
its traditional sphere the building 
world.” 


Members attending the convention 
were impressed the magnitude and 
power rival industries arrayed 
competition with them. They recog- 
nized that, generally speaking, architec- 
tural woodwork 
usually moderate size—often small 
business concerns. They recognized 
that architectural woodwork manufac- 
turers need mobilize their collective 
power and meet their competition 
with the united strength which they 
can develop through effective organ- 
ization among themselves throughout 
the United States and Canada. 


Among the possible indus- 
try activities was unanimously voted 
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the attending operators from across 
the country and Canada, that architect 
relations and promotion more wood 
and woodwork must the number 
one starting activity and plans are al- 
ready jelling ways and means 
aiming technical and educational ideas 
these people, some 17,000 architects 
and specifiers who have most 
with the overall building the coun- 
try. The dummy brochure ex- 
pect put out the list, 
first bi-monthly basis and later, 
hope, monthly, already prepared. 

Not only will hope and expect 
benefit the over 4,000 millwork 
names our list who will pressed 
into membership, but will automati- 
cally job for thousands material 
suppliers who have already expressed 
willingness invest where high re- 
turn apparent. 

are making pretext with- 
holding our intention enlisting the 
support, and mean financial, sup- 
pliers and supplier groups whose lum- 
ber, plywood, glue, machinery and 
other materials are used and—or sold 
ultimate purchasers the special 
millwork manufacturer. 
associations have expressed keen inter- 
est and desire part proposed 
vital program. case point the 
Appalachian 
turers, Inc., representing the many lum- 
ber producers the Southeastern 
states, who asked tell them 
the movement leading 
organization architectural wood 
manufacturers. This meeting took place 
the time members were attending 
the National Hardwood Lumber Asso- 
ciation annual mecting, early this last 
October. 

These people, well special 
millwork operators, are very cognizant 
the fallacy this time consumer 
advertising, which is, obviously, shoot- 
ing the moon. Right now architects 
and specifiers are our big target. With 
3,946,000 babies per we, the 
building business, and large wood and 
wood product consumers, 
well spell out our high potential. 

down cases. the work 
leading setting national organ- 
ization, group operators from all 
corners the country, meeting 
June Sth, hired trade association 
management organization, Burne Mar- 
cellus Company Chicago, sur- 
vey work and also 
work create industry interest 
October convention. Calling arch- 
itects from coast coast made basis 
determine the potential all lines 
work. that you, here, can have the 
benefit these extensive surveys, here 
tounding facts the surveys. 
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First, start with schools—ele- 
mentary and secondary. Over five and 
half billion dollars were spent for the 
construction schools during the first 
six years after the end World War 
II, according the School Housing 
Section, U.S. Office Education. Since 
1950 public school construction 
counted for per cent the total 
outlay all State and local public 
works. September, 1953, the 
325,000 new classrooms were required. 
The average school now costing 
$29,000 per classroom. that rate, 
sents outlay $9.4 billion. 

Meanwhile, the increase enroll- 
ment between now and 1956 will re- 
require 165,000 new classrooms 
cost $4.8 billion. evidence the 
increasing enrollment, the Metropoli- 
tan Life Insurance Company 
figures September 1953 the effect 
that there will 10,000,000 more stu- 
dents schools and colleges 1960 
than there are the present time. Ob- 
solete classrooms which need re- 
placed will require $2.2 billion with- 
the next three years. addition, 
$535 million dollars are required for 
restoration and rehabilitation exist- 
ing buildings. The summation these 
figures represents total $16.5 bil- 
potential market for schools, 
(not including colleges 
ties) within the next few years. 


According report dated May 11, 
1953, compiled the market research 
publication) $3.3 billions dol- 
lars will required annually take 
care the backlog present require- 
ments, build new classrooms, 
mect rising enrollments, and 
habilitation existing buildings. The 
actual expenditure for these purposes 
1952 was two 
Figures rcleased the U.S. Bureau 
Labor Statistics show that the dollar 
volume 1953 school construction ex- 
ceeds 1952 construction this date. 
Actual costs school buildings have 
not been rising abnormally. 

Admittedly, would hardly pos- 
sible establish exact ratio for 
the percentage the school construc- 
tion dollar that might allocated 
installations normally supplied spe- 
cial millwork producers. 

Installations vary 
cording the practices 
ences individual architects and 
School Boards each separate region 
the country. There also consider- 
able variation cubage and cubic cost 
among the separate activity elements 
within school building, such the 
gymnasium, the cafeteria, the library, 
typical classroom, the swimming 
pool, the shops, etc. Some these 


may contain maximum 
doors, cabinetwork and casework, and 
other spaces may contain millwork 
whatsoever. 


the premise that architects 
mate from 1/12th 1/14th total 
school construction millwork and 
applying this current annua! cxpen. 
diture for school construction, 
arrive the amount 
nual expenditure for products 


work producers constructio: 
mentary and secondary the 
United States. Applying the ratio 
the estimate for the 
ary school buildings the 


work market for exploitatior 
future. every architect rad- 


ical changes have been made 
design during recent years. These 
changes have operated 
rather than minimize, new 


nities for the use millwork 


order allay the effect cold 
appearance produced wall 
masonry, school designers rely- 
ing upon the warmth and 
finish woodwork. Aesthetic 
well functional purposes 
ing new opportunities. The to- 
ward standardization 
tion can lead gains for mill- 
work, rather than losses. 

The full length windows modern 
classrooms usually require full length 
underwindow cabinets and 
conjunction with unit ventilators 
heaters. The student work rooms 
service rooms contain built-in cabinets, 
sinks, under-sink cabinets, wall shelv- 
ing and storage closets many types. 
The new corridor-less schools cab- 
the former corridor spaces. 
Moreover, most classrooms now 
provided with cabinets and for 
the personal use 
Another factor which has 
favor more wood and millwork 
the schools has been the use 


glued laminated beams 


for the structural roof systems, 
rooms well wide «reas 
such gymnasium and cafeter 

review recent tural 
journals reveals that many 
are using wood ccilings, and 
types wood wall cab- 


inctwork conjunction with 
timber. course, there are 
tities the more conventional 


for those engaged 
woodwork. 

annual architectural wood 
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otential estimated from 
000,000 $254,000,000. 

lieu supporting data col- 
lege ond university architectural wood- 


work potential, want state that 
the 5-year period 


Importance Hospitals 


expenditure $917 million 
according report issued 
this year the Market Research De- 
decline $866 million 1952, still 
than any year history except 
1951. August 15, 1953, the 
Department Labor published 
the estimate that total hospital con- 
struction for 1953, both private and 
public, will amount $655 million. 
According authorities whose judg- 
ment can hardly questioned, the 
need for additional hospital construc- 
tion may create far greater potential 
market than that which exists pres- 
ent. The Public Health Service 
estimates that accumulated deficit 
about 850,000 hospital beds now 
remains. That agency calculates 
need hospital beds per thousand 
population. Interpreting Pub- 
lic Health Service’s estimate terms 
population, the increase would 
mean that there need for 24,000 
beds added annually—just 
keep pace with population—inasmuch 
rate 2,000,000 per year. addi- 
tion, about 6,000 beds are removed 
from service each year attrition 
from fire, wind, earthquake and obso- 
lescence. Hence, the sum 30,000 
new beds are needed annually keep 
abreast normal growth 
tion. This would constitute annual 
expenditure $480 million the 
current rate $16,000 per bed, before 
any headway would made meet- 
ing the accumulated deficit 850,000 
beds. 85,000 beds, percent 
the total need, could met each 
year for the next decade, the sum 
$1.3 billion would added the 
construction total annually. recapit- 
ulation, there definite, well-recog- 
nized need for annual hospital con- 
struction program more than $1.8 
billion. New hospital construction 
many opportunities for the manu- 
architectural special wood- 
work. The products the special 
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millwork industry have been used 
the past, course, and great 
zation these products the future 
certainly not incompatible 


Ecclesiastical Field 


Present rate construction $450,- 
000,000 annually. The estimate 
current annual architectural woodwork 
cost $36,000,000. Construction 
ecclesiastical buildings has increased 
rising curve since the end World 
War The United States Bureau 
Labor Statistics has published the fol- 
lowing expenditures per year for the 
construction new buildings which 
are tabulated that agency under 
type heading entitled 
million 
1925— 165 million 
1930— 135 million 


1935— 28 million 
1940— 59 million 


1945—$ million 
1950— 409 million 
1951— 452 million 
1952— 399 million 


The Bureau Labor Statistics esti- 
mates that construction 
buildings will reach the 450 million 
dollar mark for 1953. The estimates 
that Government agency are con- 
sidered reliable the construction 
industry. its analysis 
structures, the Bureau includes parish 
halls and Sunday School rooms, but 
not include detached parochial 
schools. 


The Residential Field 


The estimated architectural wood- 
work market potential for 
$371,000,000. One-third the dol- 
lars expended for new construction 
the United States are for the build- 
ing residences. Figures and cost 
residential units have been very care- 
fully tabulated since 1915 the 
well known, the cost per dwelling 
unit has increased the point where, 
1951, the average construction 
cost one-family, nonfarm dwelling 
unit was $9,300. During the post 
World War years, residential con- 
struction climbed from 670,500 new 
units 1946 1,396,000 1950. 
that total, about 
were individual dwellings. Since that 
time, and probably because the con- 
flict Korea, the figure has fallen 
slightly. 1952 amounted 
1,016,000 units. The Bureau Labor 
Statistics estimate for 1953 970,000 
units, decline 46,000 units. How- 
ever, actual expenditures will have in- 


creased. According joint estimate 
Commerce and Labor, August 15, 
1953 expenditures for public and pri- 
vate residential buildings for 1953 
will amount $12.26 billion 
against $11.75 billion for 1952. These 
figures include remodeling and altera- 
tion work. 

recapitulation potential mar- 
kets covering all foregoing types 
building estimated figure 
$687,250,000 annually! Such con- 
densed picture future potential, 
gives some perspective. We, the 
newly founded Architectural Wood- 
work Institute America, need your 
cooperation, well that the 
many and important suppliers lum- 
ber, plywood, glue and other materials 
that are fabricated into our end prod- 
ucts. are making bones about 
our intention asking financial sup- 
plier support and can tell you that 
many are already eager and ready 
invest. 

want emphasize the statement, 
has never been our 
new company offices, completed 
months ago, used several woods 
and notably brown ash. result, 
have just unloaded our 24th car- 
load this fine wood that has been 
run into random widths and lengths, 
tongued and grooved 
this adds close half million 
feet! 

The opportunity discuss with you 
plan for to-morrow has been 
pleasure and such blue print affects 
every one you well manufac- 
turers like myself. 


Discussion 


Garlick (Protection Prod- 
ucts): sales point for schools that 
wood windows can broken open 
for exits case fire. This not the 
case with 

Mr. Rinehimer: Architects and spec- 
ifiers are the big 
over such sales points. have 
selling job them. 


Gus Barshefsky (Elmendorf, 
The wood people are missing the 
point fire codes. Cities are changing 
performance standards rather than 
material specifications. 

Carl Binner (Morgan 
Your association and others should 
push standardization doors and 
windows. 
shoot the costs up. 

Mr. Rinehimer: 


along that line under way. 


work 


. 
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Status Wood Radio and Industry and Cabinet 
Field: Competition from Wood Substitutes 


ARNOLD HABIG 


President, The Jasper Corporation, Jasper, Indiana 


Although wood now has firm hold the television cabinet 
field, competing materials are making determined bids for this 
market. Wood must meet this competition through hard selling and 
reduced prices resulting from more efficient operation. 


THE ADVENT RADIO, 
wood and wood products con- 
stituted the basic cabinet ingredient 
almost exclusively. Gradually, the clas- 
sic living room console diminished 
size and importance, and 
came more and more prominent the 
bedroom, kitchen, den, automobile and 
finally the farm tractor. present, 
although radio sales are near record 
levels, wood cabinets represent rela- 
tively small portion their total. 

The pressing question whether 
television will follow similar pattern 
still matter conjecture. any 
event, the wood industry has taken 
firm hold the television market, 
and while competition from substitute 
materials growing rapidly, the inno- 
vations such radio-phonograph com- 
binations, high fidelity and color tele- 
vision tend strengthen the position 
the wood industry. 

The story old one the 
American competitive system. One 
hand pushes 
and low costs break the mass mar- 
kets; the other fashions beauty and 
individuality styling create buy- 
ing preference. 

Television, while bringing together 
sound and sight appreciation, provides 
the perfect product for the apprecia- 
tion wood’s two most desirable 
propertics; superiority acoustics and 
natural beauty the 
Wood substitutes readily concede these 
advantages constantly striving 
impress with “as good 
advertising. 

Supplementing these two highly de- 
own effort maintain 
more flexible method production. 
With the radio-television ficld 
constant state flux, the emphasis 
scems smaller quantities and 
more models. This situation naturally 
strengthens the advantage already held 
the wood manufacturer 
the low tool-up and change over costs 
inherent the flexible production 
modern wood cabinet plant. Follow- 


22-A 


ing then, will presume that 
long the cost spread between wood 
and substitute materials does not grow 
appreciably, and wood fabricators con- 
program, wood cabinets remain 
excellent competitive position 

can assumed, and correctly so, 
that cabinet designers, well cabi- 
net buyers, have always favored the 
wood products. The designer can only 
buying preference. Therefore, with 
this mind, the wood industry must 
take the necessary steps insure 
continued buying preference for the 
wood cabinet. 

recent years, the status the 
larly, has become the size 
the set increases. One 
ignore the fact that the television 
occupies the most 
tion the majority living rooms 
today. has attained that position 
prominence because television must 
seen enjoyed. this “sight 
appreciation” that offers the wood 
industry its major advantage—the nat- 
ural beauty the wood. 

Most everyone aware that today’s 
market has become 
conscious, and because this, manu- 
facturers have stressed lower costs for 
the first This can partly attrib- 
uted the fact that greater percent- 
age the “lower 
are buying television today than 
before. Price consciousness 
strongest this section the buying 
public, with quality and beauty becom- 
ing only secondary factors. Here your 
wood substitutes begin move 
offering price the 
masses. 

However, counteract the surge 
metals and plastics came the manu- 
facturers tempered and untempered 
fibrcboards and similar wood products. 
Coupled with the introduction 
printed grain, these materials have 
proven more than adequate chalenge 


the wood substitutes threat, the 
wood industry was far 
the battle for price suprem 
fact, much so, that today »rinted 
materials are much 
threat the genuine 
than all the wood substitu: com- 
bined. The real battle then 
waged within the wood 

Naturally, all feel that wood 
cabinet vastly superior the 
metal cabinet every 
ever, the wood industry 
that fact proper and 
media, the next step 
would combine the two 
into finished cabinet 
acceptance all. other words, “if 
you can’t beat join ‘em! 

Another important achievem 
the wood fight against com- 
petition has been the recent 
ment the extrusion process for man- 
ufacturing quality chipcore 
relatively low cost. This process, 
which enables the wood industry 
utilize its own waste products 
core panel, should provide the impetus 
necessary recapture lost and 
open many new 

Veneering the chip-core 
should permit the wood industry 
strengthen its position the cabinet 
field. incorporating the 
cabinet design, this process wil! 
able the manufacturer apply 
strength and beauty well low 
the future and regain lost 
markets. 

the not too distant an- 
other boom the television 
looms the form color. who 
would have and 
white sets within the past six onths 
have hesitated and stalled 
the advance and premature 
given color. When this 
the higher-than-average cost color 
set will certainly demand the -ngth 

appears that have itely 
established the fact that 
attained prominent place radio 
industry and the 
cabinet field; also appears the 
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wood product maintains that promi- 
nent position despite the intense com- 
petition the wood substitutes that 
will slightly inferior but lower 
price: cabinet. 

struggle the field .of tele- 
cabinetry between wood and 
utes invites the concern the 
entir wood industry. Television has 
retur the family the home— 
the and beauty the wood 
can rekindle desire for qual- 
ity The wood industry can 
benefiting from the old 
that healthy competitiion makes 
business, so, trading its 
production and wealth 
than retain the 
initiitive the furniture field. 

That competition will 
summed up, think, quoting the 
News and World Report. article 
entitled Plan for ad- 
vised businessmen follows: 
ready for intense competition. cost- 
for severe penalty for 


Out nine competitors wood listed, some are described 
least part justified. areas where these competitors are not 


inefficiency. The will call the 
time all along the line.” 

will required keep ahead the 
competitor. 
also required. Costs then will have 
held down, and profits, more 
and more, will depend efficiency.” 


Discussion 


Berman (L. Berman and Com- 
pany): all agree with what you say 
about the beauty wood, but why 
doesn’t somebody let the public know 
about it? 

Mr. Habig: That the problem. 
Every cabinet make reality 
custom-made, -which appeal 
the ladies. But have let the com- 
petition turn our position around and 
make the individuality wood de- 
fect rather than asset. 

John Reno (Pacific Lumber Com- 
pany): What about quality? The 
wood industry needs quality- 
conscious. sure every piece mer- 
chandise gives satisfaction the user. 
Produce quality, then tell the public. 

John Grant (General Electric): Re- 
tailing people tell that the lower 


Nine Competitors Wood and Plywood 


WILLIAM HUNT 
United States Plywood Corp., New York 


justified, the author lists four courses action meet such 


competition. 


HAVE BEEN ASKED talk the 
status the plywood industry 
competitive raw materials, 
particularly those outside the field 


wood wood-derived products. shall 


attempt point out you some 
the areas which competition has 
made inroads into wood markets and, 
vice versa, those places where our 
products might make 
competition, hope give you some 
idea the degree seriousness 
some these competitive products, 
and indicate what think can done 
about this competition, 

Here, then, are nine competitors 
lumber and plywood. Some stem from 
within the industry and others from 
without. Metal making serious in- 
roads the fields cabinet work, 
back bars, elevator cabs, furniture, 
doors, sash and siding. Marble, ex- 
and not too broadly used 
being used for counter 
mantels and wall covering. 
field where the new marble- 
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ized finishes may hold markets for 
wood. Fabrics are coming more and 
more the form Vinyl sheeting 
and treated materials for walls, bar 
fronts, elevator cab linings and others. 
serious competitor pure 
wood the decorated laminated plas- 
tic material used desk 
tops, wall coverings and radio 
and television cabinets. One can see 
the trend the increased advertising 
this industry and furniture pro- 
motion. Hardboard and coated boards 
used for mirror backs, drawer bottoms, 
enclosures, wall coverings and radio 
and television cabinets are 
However, hasten add that all 
our industry must constantly 
the look-out for better products 
lower cost, and certainly hardboard has 
its field application where does 
the job. Wall paper used cover 
gypsum extensively used for exhibits 
and displays and wall covering. 
quite serious its growth. There 


brackets people don’t care what cab- 
inet made of. 

William Hunt (U. Plywood) 
It’s question merchandisiing. The 
retailer should sell terms 
monthly payments—not the total price. 

Koellisch (Wood and Wood 
Products): Have any studies been 
made different tonal qualities 
wood vs. substitutes 

Mr. Habig: Yes. That why your 
substitutes are the low price cabi- 
nets. I’m not talking consoles, but 
class. 

Mr. Reno: You should direct some 
your publicity the public. Sell 
your publicity the public sell 
the public demanding wood. Are 
the wood cabinet people doing any- 
thing sell the public demanding 
wood 

Mr. Grant: Efforts are being made 
through the Federal Trade Commis- 
sion force identification the prod- 
uct the retail level. 

(FPRS): Visualize 
the job that FPRS can releasing 
this type information the press. 
job can done here without high 
priced advertising campaign. 


also architectural trend toward 
the use more brick and stone 
homes for mantels, wall covering 
and other uses. One the exceedingly 
serious competitors the finishing 
woods market the graining material 
which can applied not only wood 
but other materials. Here again 
effort apply attractive and uni- 
form finish low-grade materials. 

Finally, the flooring 
linoleum, Vynyl, rubber tiles—all have 
taken large part the market from 
hardwood flooring. 

the above competition, the 
wood industry should the alert 
regain markets which those mate- 
rials are normal 
economy trying take over. 

The big question is: this com- 
petition justified the wood indus- 
all honesty must admit 
that many these competitive mate- 
rials are. Some are justified the 
basis cost. Yet, are sell 
wood, must remember that cost 
not always the only consideration; 
there also quality, and thus be- 
comes question salesmanship 
wherein good wood product de- 
manding better price than substi- 
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tute must show that 
qualities for the money. 

Others are justified the basis 
utility. example the automobile 
dashboard where the finishing people 
have applied wood grain effects 
metal. Obviously this market 
which the wood industry cannot expect 
regain. Yet interesting note 
that even competitive materials imitate 
wood grain. 

Some competitive materials are jus- 
tified partially. 

Where materials are found 
not justified the place where our 
industry should give some attention 
the marketing aspects wood. 

This brings the crux the 
can done about in- 
roads competition? offer the fol- 
lowing four solutions. Stated simply, 
they are: (1) more research; (2) 
more and better advertising; (3) 
more promotion; and (4) direct con- 
tact with our 

Among the problems research 
develop more effective fireproofing 
wood. For example, what can 
done fire-treat face veneers, which 
present tend discolor stain 
when treated. should make our 
product more attractive design. 
example this the new line 
Mengel kitchen cabinets which are 
making great appeal the consumer 
the basis new design. This can 
get wood back into market. 

More work needed finishing 
materials and methods. Isn’t there 
some way finish natural wood 
give qualities hardness and scratch- 
proofness good those found 
the plastics which are coming into the 
field? And can reduce the cost 
adhesives The development new 
types machines and manufacturing 
methods necessary. example 
progress here the application 
electronics. Much has been said about 
developing lower cost core stock for 
furniture. 


Additional research must con- 
ducted fields pre-finishing and 
subsequent handling. have already 
said that our advertising and promo- 
tion must stepped everyone 
concerned with the wood industry. 
promotion referring the design 
and erection displays, participation 
industry shows, and forth. 

One the most important ways 
which can meet competition 
establishing greater contact with the 
people who use our merchandise. Pri- 
mary channels for doing this job in- 
clude lumber dealers, designers, archi- 
tects, interior decorators, builders and 
contractors. need educate these 
people the merits wood its 
various froms. Our company has 
program whereby spends 
hundred thousand dollars annually 
special service representative pro- 
gram which our representatives call 
those buyers acquaint them with 
various features wood and get 
our product specified. 

also believe there much truth 
the phrase: “If you can’t beat 
join Our company does not de- 
pend entirely upon solid wood its 
sales. handle hardboard, com- 
bination wood and paper, plastic 
laminate and others. there prod- 
uct the market that will perform 
well wood and has field 
our line. 

might sum what have at- 
tempted get across you, say 
wood industry must merchandise and 
sell our People like and 
want wood, and the fact that they 
makes our job much easier; and the 
proof this statement that 
true, why would wood 
imitated widely is, wall cov- 
ering, decorative hardboard, 
plastic sheeting. Our job let the 
public know have the product and 
afford pay. 


Discussion 


Charles Beiger (Sears, Roebuck 
foreign veneers, have domestic veneers 
been developed about far 
possible? 

Mr. Hunt: Yes, generally they have, 

Mr. Beiger: 
developed further with 

ecorative overlays? 

Mr. Hunt: Gum could probably 
exploited much more with 
than has been the case 

Fitzpatrick (L. Fitzpatrick 
Lumber Co.): you have doors that 
will pass fire tests? 

Mr. Hunt: With mineral cores. 

Carl Binner (Morgan 
There door with redwood 
that passes hour fire test. 

Mr. Hunt: Does carry the Under- 
label 

John Reno (Pacific Lumber 
door being made Neenah, 
that does carry the label. 

Mr, Spencer (Hardwood 
Corp.): There label yet for the 
door mentioned Carl Binner. 

Gus Barshefsky (Elmendorf 
fireproof door, standard veneer type 

Mr. Gale thin faced 
Novaply resin impregnated 

Mr. Hunt: Yes is, but 
know degree. 

John Grant (General Electric): 
Are panels used furniture and for 
wallboard 

Mr. Hunt: For doors—not cab- 
inets, that know of. Panels stay 
true with deviation. 

Veneer Co.): There deviation 
surface. works better than 
banded material. 

Ralph Casselman (Paine Lumber 
Company): How you recommend 
finishing edges? 

Mr. Rutledge: They can beveled, 
paper covered. 


Wood Versus Substitutes the Furniture 
and Cabinet Industry 


ROLLIN YALE 


Wood Technologist, South Bend Works, The Singer Manufacturing Company, South Bend, Ind. 


The author describes why his company, long user natural 
wood, has lately turned core material made wood waste 
means meeting competition while maintaining quality. 


HAS LONG BEEN recognized 
need the woodworking industry 
for the conservation our major raw 
material—wood. This conservative 
measure being taught religiously 
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forestry schools all over the world, 
and all those whose livelihood de- 
pends upon it. being practiced 
the forest regions the use selec- 
tive cutting, reforestation and the 


the lumbering industry 
dustry, matter how large 
use wood its end product, 
consider some means conservat 
not trying leave the imp 
sion that should all switch 


APRIL, 


over man made prod- 
uct steel, but should seri- 
ously consider economical means 
tree stands the forest ready 
The nearer can approach 
100¢. utilization, the more assured 


supp. wood enhance the beauty 


them. 


first progress along this line 
was the building industry 
whe solid lumber was replaced with 
waste material the insulating 
type ind used house construction. 
materials these have found use 
rior sheathing. 

materials such these being 
accepted, research was then expanded 
take wood waste into the furniture 
industry replacing solid lumber 
cores with cores made from chips 
wood waste. the chip core 
field that many the manufacturers 
are leaning, and from all indications 
appears that the widespread use 
wood aggregate cores not too far 
away. quite evident that not 
only approaches complete utilization, 
but also considerably more eco- 

The desirability having 
exhaustible supply wood available 
particular concern The Singer 
Manufacturing Company. the Sales 
Organization there are 10,000 retail 
stores, and many these are depend- 
ent upon our European factories for 
their cabinetwork. Since much the 
lumber for those plants must im- 
ported from other countries, consid- 


erable saving could realized 


year the wood waste could used 
the finished cabinet rather than 
the boiler house. 

For some time Singer plants Can- 
ada, Scotland and the United States 


have been studying various types 


wood waste materials, and the suitabil- 
ity such venture chip core con- 
structions our cabinetwork. con- 
siderable amount test work has been 
conducted our South Bend labora- 
tory, and appears that aggregate 
cores can made which would 
suitable for use our company. 
Wood waste boards were found 
advantageous because the lack 
direction minimizes warping. 
Also, the continuous 
nates raised sunken glue joints 
which are oftentimes found solid 
cores. However, the possibility 


material which will pos- 
sess the desirable properties 
solid still another problem. 


Alter studying the test results 
different types waste board 
several conclusions have been 
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drawn: Panels made from fine chips, 
less length, are quite stable 
but possess low screw holding power, 
panels made from 
more length possess good screw 
holding power, but the chips shrink 
swell individually, thus causing 
irregular surface. believed that, 
using cross veneer sufficient 
thickness hide these irregularities, 
the larger chips will produce more 
suitable core. There certain amount 
physical holding power which can 
obtained using the larger chips 
which not dependent upon the resin 
binder. When smaller chips are used, 
considerably more resin must added 
secure the particles. This will re- 
sult panel which very dense. 


Perhaps would well this 
time over some the tests which 
consider being important. First, 
the density the material. Accord- 
ing the Department Agri- 
culture, White Oak has density 
12% M.C. per cu. ft. Since 
this one the heaviest woods used 
Singer for core material was felt 
that should not too far beyond 
its weight substitute material. 
has been found that panel heavier 
than this would add somewhat the 
overall shipping weight the finished 
cabinet well making more 
cult handle and machine. The pan- 
els tested the South Bend laboratory 
ranged density from 39.8 
ft. 54.3 ft. previously 
stated, the finely chipped panels were 
higher density, while the large chips 


were lower density. 


Next, test made determine 
the hardness the chip board. This 
done recording the load 
imbed steel ball 0.444” diam- 
eter one-half its thickness into 
the panel being tested. long 
this hardness kept below 1,500 
pounds, little difficulty will result 
the Machining operations. has been 
found, with materials that 
are very hard, ordinary cutting tools 
will not withstand this hardness. This 
can overcome the use carbide 
cutting tools the event that other 
suitable waste board can found. 


the test for screw holding power 
+10 screw driven into pilot 
hole made with drill. Due 
the leverage developed certain parts 
the finished cabinet feel that 
minimum load 375 pounds should 
obtained. order overcome the 
lower screw holding power waste 
boards several attempts have been 
made use either wider bands 
solid block inserts. This provided the 
required screw holding power, but 
since the retention swelling the 
chips was different than that the 


solid parts, the appearance was im- 
paired. 

This introduces test which con- 
sider being very important the 
appearance the finished product. 
this test determine the 
the panel against changes mois- 
ture content. For this test band the 
core material, plane, veneer and sand 
it, and finish accordance with our 
standard finishing schedule. The fin- 
ished panel then measured for thick- 
ness many places over the surface 
and placed humidified conditions 
110° and percent R.H. After 
the panel has reached equilibrium 
moisture content approximately 
percent then redried the mois- 
ture content the time the original 
thickness measurement was made. 
then studied for appearance note 
any differences shrinkage swell- 
ing between the chip core and the 
solid bands, and measured once again 
the same points the previous 
measurements. the retention 
swelling great the core that 
there visible difference between 
the core and band, the material con- 
sidered unsatisfactory. Inasmuch 
solid wood will return its original 
dimension, has been concluded that 
more increase thickness the chip 
core will cause unpleasing surface 
appearance. 

attempt has been made list 
what think would make the ideal 
chip core board: should have 
density less than Ibs./cu. ft.; 
Should made chips over 
length assure maximum screw 
holding power; Should return its 
original dimensions after exposure 
humid conditions; and should have 
hardness less than 1,500 pounds 
that can machined without 
undue amount difficulty. 


Perhaps some you might think 
that our specifications are rather rigid, 
but our feeling that each speci- 
fication have established has 
bearing the quality and strength 
the finished cabinet, and the relaxa- 
tion the standards would impair 
the stability beauty the finished 
product. 

believed that, with certain 
modifications, suitable wood aggre- 
gate material can produced which 
will meet the requirements our 
company. can see several advan- 
tages using such product the 
furniture industry. First, there would 
considerable saving realized 
the manufacturing process, 
would also noticeable saving 
the logging operation. Trees which 
would not yield goodly amount 
clear faced lumber could ground 
into chips and used chip core manu- 
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facture. Also, the need demanded 
it, hogging operation could set 
the woods that even the 
branches would eventually find their 
way into the mill for processing into 
chip core. 

Approximately four years ago, our 
company was faced with the problem 
meeting increases the cost 
labor. There were several solutions: 
First, the selling price could have been 
raised that the labor increase would 
paid the consumer; Secondly, 
the manufacturing costs could de- 
creased the use less expensive 
raw materials. The latter was investi- 
gated more thoroughly, and was 
found that costs could decreased 
without lowering the quality the 
finished product. was this time 
that found practical well 
economical look toward wood sub- 
stitutes with favorable eye. 


One the first steps this direc- 
tion was the substitution 1/10” 
hardboard for three ply panel made 
with 1/28” veneer, and used for 
drawer bottoms. was found that the 
strength the construction would not 
impaired, and would enable 
keep line with increasing labor 
costs. For this part, the material cost 
was reduced 40%. 
change, several other constructions 
have been redesigned permit the 
use hardboard with sacrifice 
the quality the finished product. 
Material costs some these parts 
the adoption hardboard. 

One factor which has been found 
desirable that the hardboard 
manufacturer equipped cut 
size the material which purchase. 
This eliminates costly handling opera- 
tions our own plant which would 
normally added the cost the 
finished product. Some the other 
advantages hardboards are that they 
are available almost any size and 
thickness, they are uniformly strong 
all directions, are easily finished 
clear pigmented lacquers, and are 
quite moisture resistant. test the 
strength hardboard, weight 
dropped onto the panel successively 
increasing heights, and the results be- 
tween the ply panels and hardboard 
panels are compared. has been found 
that the rupturing test the hard- 
board compares favorably that 
the 3/28” panel. 

Inasmuch hardboard manufac- 
turers utilize much the timber which 
cannot ordinarily used wood- 
working industries, actual wastage 
minimized. eliminating most the 
defects natural wood and producing 
material which has proven its worth 
wood substitute, feel that 
another stride has been made toward 
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more complete utilization the for- 
ests. 


Another material which underwent 
many tests before being formally 
accepted wood substitute resin 
impregnated paper, better known 
paper laminate. Prior its adoption, 
table was being manufactured for 
use the Home Economics Depart- 
ments Schools all over the nation. 
This was available only one shade 
color and lacked any striking fea- 
tures which would make 
After investigating the different 
patterns and colors available from the 
manufacturer, several 
chosen which would harmonious 
with other furnishings the schools, 
thereby increasing the demand. Even 
though the cost this table was in- 
felt that the paper laminate has sev- 
eral advantages over wood: First, the 
material resistant inks, oils, 
any other liquids which might stain 
the surface; secondly, the paper lami- 
nated surface has increased weara- 
bility over other materials due the 
third, finishing materials 
quired paper laminated material, 
thereby eliminating the sanding and 
filling operations, well the costly 
lacquers. 

Since these laminates are manufac- 
tured the resin impregnating 
paper, feel that are not com- 
pletely deserting the lumbering indus- 
try just realizing more com- 
plete utilization. 

Throughout the forest industry, the 
emphasis waste elimination. Utili- 
zation percent the wood vol- 
ume tree was once considered 
cient. Today, the more modern op- 
erations, wood utilization near 
percent. more and more uses are 
developed with materials such chip 
cores, hardboards, and paper lami- 
nates, the percentage will continue 
climb. This not only means more com- 
plete utilization, but has proved 
much more economical. 


We, manufacturer sewing 
machine cabinets, have 
wood waste substitutes can used 
with great amount success. The 
structure the wood can re- 
arranged that the material even 
more satisfactory than was 
original form. 


Discussion 


Ralph Casselman (Paine Lumber 
the hardboard core which you 
tested made with verticle sidewise 
pressure? That is, conventional multi- 
platen hot pressing, extruded? The 
two principles differ fiber align- 
ment. 


Mr. Yale: Conventional verticle hot 
press. 


Edward Coleman (Filmwood 
pany): How were the laminates used? 

Mr. Yale: Plywood. 


David Haile (Rock Island 
work Company): you use wood 
strip around core? you used hard- 
board, you could finish the core 
directly. 

Mr. Yale: How would 
mahogany finish? 

curved one plane, you can 
transfers. 

Mr. Yale: expect set our 
own chipboard plant. (In 
requests for 

Can you buy any chipcore 
market 

Mr. Yale: Yes. There 
twelve plants. They are 


Plaswood, Macabes 
troit, Michigan; 

Cavalier Corporation, 343 First 
Street, Chattanooga ssee; 

Wabash Screen Door 310 

West 44th Street, New 
New York; 

Aetna Plywood Veneer Company, 
1731 Elston Avenue, 22, 
Illinois; 

John Crafton, Chipcraft Com- 
pany, 934 East Main St., Morris- 
town, Tennessee; 

Anacortes Veneer Company, Ana- 
cortes, Washington; 

Weyerhaeuser Timber Company, 
Tacoma Building; 

Swain Industries, Seymour, Indiana; 

Superior Wood Products, 14th Ave- 
nue West Waterfront, Duluth, 
Minnesota; 

Curtis Millwork, Clinton, 

The Lane Company, 
Virginia; 

Inc., Richmond, Vir- 
ginia; 

The Dean Company, 
Shore Drive, Chicago 11, 


Mr. William Hunt (U. 
wood): Price our in. 
Coast, cents delivered. 

furnish two kinds cores One 
needs cross-bonding before face 
can bonded direct. 

pany): using large panels 
into more trouble because they te. 
warp every different direction 

Mr. Haile: How you 
paper 

Mr. Yale: cold press. 


of 
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Chipcore in. basis 
manufactured less than 
per square foot, compared 
cents for high grade poplar 
core should able cut costs 
make chip core attractive 
com: 

Grant: Can you buy chipcore 
you can use poplar core? 
the added cost 4-way 

thin can you purchase core? 


3/16 in. But the thinner, 
the the warpage. 


Mr. When you reduce 
thickness how does affect use? 

Patronsky (Wabash Screen 
Door Company): When you get 
in. competing with hard- 
board. Practical application from 

Considering resin and labor costs, 
you can possibly produce chipcore for 
less than cents—yet may not 
come necessary property require- 
ments. have always consider the 
application. There has and 
take” between manufacturer 
that user does not demand proper- 
ties beyond those needed for his appli- 
cation. 


John Reno (Pacific Lumber Com- 
pany): Undoubtedly there market 
for each these cores—chip, poplar, 
etc., and naturally one must consider 
the over-all economics. Vertical-grain 
California redwood core 
tested against all these other cores 
and has been found more stable 
than any for high quality production. 
Our price below yellow poplar. The 
core electronically edge-glued. 


-and Better dried can delivered 


Chicago for cents per sq. ft. all 
comes back economics—how much 
you want pay and how good 
core you need. 


Masonite’s Place the Competitive 


JOSEPH ALLEGRETTI 


Director Central Planning, Sales, Masonite Corporation, Chicago, 


pointed out the author’s company looks upon their prod- 
uct real wood product, not substitute. pointed out that 
each material has areas where serves best. 


MASONITE FEEL and have 
felt for long time the effect 
competition from products other 
than wood products. not 
feel that are substitute material 
for wood such aluminum for doors 
and windows, plastics radio and 
television cabinets and steel com- 
posite furniture and cabinet work. 
have wood product—a product com- 
pletely and wholeheartedly wood. 
have approximately 400,000 acres 
forest lands that manage accord- 
ing the best forest management 
principles existence today the 
State Mississippi. also have ap- 
proximately 50,000 acres timber 
the State California under forest 
management practices. have re- 
people doing all types chemical and 
application research wood, wood 
fibres, lignin and the various com- 
ponents wood. have New 
Department 
continually working application re- 
search such fields the Furniture 
Industry. Consequently, with forest 
practices, chemical research and 
our application research, feel 


lucts Industry any man sitting 
here today any company represented 
here today. 

doubt some you men sitting 
here today feel that the Masonite 


FPRS 


would look from the standpoint 
material but along the lines that cer- 
tain furniture manufacturer. 


these: material probably one 
the rare materials that comes along 
lifetime that wholly new and 
startlingly different with versatility 
furniture manufacturer such 
the some odd years had been 
the furniture field had never seen 
material that could used for 
many things many ways other 
than natural wood. said, “Your 
immediate problem interesting the 
furniture trade primarily one similar 
the problem that came about when 
veneering was first introduced. It’s 
same story solid wood versus 
veneered wood.” 

Those are the thoughts one 
manufacturer the furniture field. 
Now like tell you about another 
manufacturer the overhead door 
field. The following comments are ex- 
cerpts from letter sent out all 
their customers, well their sales- 
men, regarding the use our Hard- 
boards overhead doors: 

have used glue recommended 
the Masonite corporation, and are 
date entirely gratified with the re- 
sults. Our tests have embraced boil, 
cold soak, and rapid dry. The most 
severe test (to our thinking) was 
matter placing section pool 


open area exposed the full sun. 
This section bowed approximately 
in. under these conditions. was 
turned over and bowed the opposite 
way similar manner. was taken 
from the water completely 
mitted dry out our shop. When 
finally dry, was again straight! There 
evidence glue failure. 

“The attached photo letters atop 
our building illustrates our contention 
the weathering quality Masonite, 
and its paint holding 
These letters, 3/16 in. Masonite, 
have been place for approximately 
years, exposed sun, rain, sleet 
and snow. They were ‘painted three 
coats when put up, and the face side 
has been painted once since. You will 
observe flaking paint; sur- 
face checks, raised grain, 
bubbles; delamination.” 

“You all know have long advo- 
cated the use this material door 
sections. Resistance has sprung 
largely from its unfortunate name 
‘substitute’ for something, which has 
clouded judging the material its 
own merit. But the marked interest 
have experienced late indicates that 
perhaps the public has wearied 
some the inherent weaknesses 
plywood and are actively seeking 
substitute that does not possess those 


would like comment that 
use the wood substi- 
tute. would like say that wish 
that could express myself well 
this gentleman did when said, 
sistance has sprung largely from 
its unfortunate name ‘substitute’ 
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come 


for something, which 
judging the material its own 
This exactly the point that 
wish make far are con- 
cerned, and that are not wood 
substitute. 

You realize that new products and 
applications new products other 
fields, and mean other than the 
Forest Product field, have many many 
interesting stories. Just take the syn- 
thetic lacquers and their growth. Take 
the resin adhesives and their growth. 
Take cellophane and its growth. Take 
nylon and its growth. feel much 
the same way about the Masonite 
Hardboards. They are relatively new 
and has only been since the end 
World War that have gone out 
and applied our materials fields pre- 
viously unknown both from our stand- 
point and our standpoint. 

Obviously, our growth, our sales, 
our applications and our actions are 
evidence enough that our product has 
its uses and merits serious considera- 
tion many our customers. Con- 
sequently, would appreciate being 
considered new wood product 
rather than competitive product 
wood. don’t have the beauty 


fine veneer. don't have the 
strength marine grade plywood, 
and there are many places where natu- 
ral wood other types wood 
products are very superior for certain 
uses. Nevertheless, the same time, 
there are many many places where our 
superior job than other types mate- 
rials. Consequently, don’t think 
competitive material wood. 
product that has many uses and many 
applications with better end result 
than the material formerly used. 


Discussion 


(Sears, Roebuck 
Company): When Masonite used 
structural member, can glued 
satisfactorily 

Mr. Allegretti: Yes. For example, 
serves structural uses cabinet. 
stresses are present. Glue 
joints, you know, hold very well. 

Mr. Beiger: Both tempered and 
non-tempered 


Mr. Allegretti: Both, and some 


cases the screened side. How glued 
depends the particular operation. 


Mr. Ralph Casselman (Paine Lum. 
ber How about bad joints 
which now and then hear about? 


Mr. Allegretti: Bad joints are case 
the product not being used right 
the wrong kind glue being 

Fader (A. Company): 
Other materials than natural wood are 
not used because they are better. They 
are used strictly matter price, 
The woodworking industry itsel! must 
bear much the blame for eting 
products getting the door. 
much waste and inefficiency in- 
dustry. Old fashion layouts 
frequently coupled with out 
machines run costs. 
duction lines and machines 
much bring wood 
into competitive line. 
prices are right, people naturally refer 
wood. 


Company): Are special gluiny 
niques required 

Mr. Allegretti: Any glu- 
ing methods are applicable 
ite. try get Masonite any 
change the method fit the product. 


What Are Forest Products 


TED CONNELLY 


President, The Dean Company, Chicago, 


and large wood still the best product most cases, 
despite the fact some markets have been lost. Some markets have 
been lost through apathy. regain these and save others the wood 
industry must learn sell constructively. 


WEDNESDAY NIGHT, (Novem- 

ber 11), there was informal 
meeting this Society the subject 
Yesterday discussing 
forest products lumber, plywood 
TVs, arcitectural millwork, 
was touched upon. 
complete breakdown definition 
the term would encom- 
pass many different phases—product 
research, product design, market sur- 
vey, sales force, sales promotion, ad- 
vertising and publicity. But for the 
sake this discussion lets think 
wood products the one hand—and 
the consumer the other. Whatever 
required get these wood products 
sold to, delivered to, and used the 
consumer, let’s consider that 
Much has been said FPRS 
and all our other groups about back- 
ordinated overall softwood 
wood publicity and advertising pro- 
aluminum, the meat 
This, course, sustained basis 
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major “big scale would 
run into the millions. Others sug- 
gest that all the most 
—he aimed the dealer, dealers 
are involved, the manufacturer 
the case non-retail wood 
products. 

personally believe that much more 
can done consumer than has 
been accomplished heretofore. How- 
ever, have illusions about “‘all- 
program which would make Mr. 
and Mrs. America susceptible all 
wood products—softwoods 
woods—anything from tooth-picks 
grand pianos. This would too grand 
specific enough win the necessary 
support from our industry. Let’s 
realistic. Our industry parsimonious 
—and prove that point bit later. 

But conviction that various 
segments our vast wood industry 
can specific jobs both the con- 
sumer level and the dealer level, 
basis that reasonable. Although 
will not program, it, 


least, will doing something 
where comparatively little has been 
done till now. believe the com- 
panies and associations who make 
the Hardwood portion our indus- 
try should pool their forces and doa 
coordinated job. The 
groups. 

heard yesterday from two 
three gentlemen who are going 
make hot for the veneer business 
the lumber business and the plywood 
business. They know their products— 
got the answers their finger 
their distributors. Sure have 
the best product—WOOD. 
its specific gravity, other be- 
cause its tensile strength, other 
cases because the matchless, 
intrinsic beauty imparted the 
miraculous pallet Mother 
the S., all with love 
for natural wood—not steel 
tates wood, not plastic that 
wood, not anything that 
They prefer coffee Sanka, they 
their chicken salad with 
pork, they don’t want any lead 
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They want WOOD. must strive 
efficiency and cutting our 
costs. 


markets must write off, but 
been lost unnecessarily be- 
indifference and apathy. 
high our sleeping giant roused 
Right now feel only 
one elbow. But even that en- 
Some constructive things 
have been done. One 


quite sure that many you 
have seen the hardwoods ex- 
hibit. will not take lot time 
here explain just what 
detail. 


Since the official opening March 
this year, the hardwoods exhibit 
has received date publicity news- 
papers, periodicals, shelter magazines, 
and forth which professionally 
estimated the conservative side 
worth approximately $236,000. 
therefore confident that all you 
have read something about the hard- 
woods exhibit. Further, many you 
here today saw the exhibit yesterday 
afternoon when took the buses out 
for the special tour World 


However, order give you the 
complete picture, would like say 
few words about the museum. 
Originally, this was the arts build- 
ing the Exposition 
1893. This acre building under 
one roof. 1936 this building was 
restored The Julius Rosenwald 
Foundation and then became the 
Museum Science and Industry, ded- 
icated showing and teaching the 
vast public the facts about modern 
science and industry and about free 
enterprise which our great country 
has been built. Free enterprise has 
been called the American industralist’s 
silent partner, and how true that is. 


The museum has grown and devel- 
oped over the years tremendous 
proportions. the present time, over 
two and half million consumers visit 
these permanent exhibits each year. 
These people come from all parts 
the United States, Canada, and from 
the corners the world. 

world’s biggest audience its 
kind spends, the average, over three 
hours the muscum. This museum 
might more accurately referred 
permanent Fair. These 
visit the various permanents, 
which include all the aggressive 
basic American Industries, who have 


over the years that the 
and one else who dictates 
wheth their products will find 
FPRS 


market, and just how large, how 
small, that market will be. 

Millions dollars have been spent 
exhibits the museum 
such companies, industries, and 
organizations RCA, International 
Harvester, The Telephone Company, 
The Army and Navy, General 
Motors, Goodrich, Santa Railroad, 
United Airlines, Swift Company, 
The Gas Industry, Oil, Steel, Alum- 
inum, Coal, and Plastics Industries— 
mention only few. 


need not take much time 
point out that these millions dol- 
lars were spent the museum, cer- 
tainly not from any altruistic motives, 
but because these industry leaders are 
convinced that this the best buy 


America today consumer 


Here the consumer spends hours, free 
from any sales resistance whatsoever, 
seeing demonstrated before his very 
eyes the virtues the products—in 
our case hardwoods all forms. 


Contrast this with the high cost 
paid advertising, whether this 
newspapers magazines, where the 
average time for ads according ad- 
vertising men themselves fraction 
second, and where the reader 
naturally has lot sales resistance, 
where every automobile the best 
buy, every refrigerator the best buy, 
every cigarette the best buy. 

This not true our hardwoods 
exhibit, where the public comes with 
open and inquiring mind, and lit- 
erally the hardwoods story 
presented him. The museum open 
364 days the year, and our hard- 
woods exhibit, course, permanent, 
our story will told over the 
coming years millions adult con- 
sumers today, and students who 
are the consumers tomorrow. 


pay rent the museum, 
only maintenance. And space cannot 
bought. Industries which qualify 
are invited ‘the museum build 
permanent exhibits according the 
rigid specifications the museum, 
who carefully check and must approve 
all display materials, copy, and prod- 
uct claims, before the exhibits are 
allowed opened the public. 


1950, Major Lohr invited 
group representing the various seg- 
ments our hardwood industry 
come the museum and talk over the 
possibilities hardwood exhibit. 
After much serious discussion, was 
decided that this could only under- 
taken the hardwoods industry 
whole because, order build 
exhibit which could proud of, 
and which would compete effectively 
for the museum traffic with the other 
major exhibits—it would too costly 
far for any single segment our 
industry try the job 


committee was formed, represent- 
ing all branches our hardwoods in- 
dustry. coordinated, consumer- 
relations project like this such 
scale had ever been attempted before. 
There were those, course, who 
smugly assured that this job could 
not done, that, historically the 
hardwoods industry was too com- 
placent consecutive, you will, 
put over major project such this. 
Fortunately, these persons were, and 
are, the minority, and the job 
was vigorously launched. 


During the following three years, 
literally hundreds meetings were 
held, and thousands hours 
were spent the hardwoods exhibit 
committee, and others who offered 
their services, and finally, March 
19th this year, World Hard- 
woods was opened the public. Our 
exhibit the second largest the 
museum, covering ten thousand square 


where between $350,000 and $400,- 
000. All but about $42,000 has been 
paid. Therefore this amount still 
needed pay off our current bills and 
the maintenance for 1953. Additional 
funds are also needed are take 
full advantage the publicity and 
promotional potential which this pow- 
erful tool places our disposal. When 
think how hard the committee has 
worked get this money, realize 
would folly start talking about 
millions. 


For many years, the cry the hard- 
woods industry has been that spend 
too much time telling the hardwood 
story each other—and that some- 
important, but grossly neglected, con- 
sumer level, hardwoods are keep 
and expand their present markets and 
effectively combat other materials 
which are “Stealing our wives and 
picking our 

The hardwoods exhibit not some 
built. And working for this 
very minute. 

the recent dinner the Fine 
Hardwoods Association, Mr. Dan 
Master, Director the Museum, 
called our hardwoods exhibit 
most beautiful exhibit far which 
has ever been built this any other 

The theme this 
Meets Competition.” not, 
course, contend that the hardwoods 
meeting its competition. However, 
would like emphatically state that 
definite step forward the big 
job which must done. the wood 
industry, any other industry, 
any company, there are two alterna- 
tives, you either onward 
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ward, you slide backward and down- 
ward, there such thing stand- 
ing still. 


Discussion 


Carl Pandel (Marsh Truman Com- 
pany): How the softwood people 
fit into the exhibit? Does cause 


possible softwood people 
could fit into the 

Mr. Connelly: decided that 
far were concerned were the 
hardwood group doing job. Some 
the softwood people have contributed 
the exhibit. They are doing some 
thinking about parallel type thing. 
think would wonderful idea. 


George Stanley (Pressed Car 
Company): impression that the 
average layman seeing the exhibit does 
not distinguish between hard and 
softwoods. sold the idea 
wood general and decides for him. 
self what particular species would 
like have his home. 


Remarks Moderator Panel Session 


CHARLES BEIGER 
Sears, Roebuck Co., Chicago 


summing papers and discussions, Mr. Beiger stresses that 
the wood industry weak knowing costs. points out that 
one the surest ways meet competition get production 


costs hand. 


ARE HERE DISCUSS, among 
other things, materials which are 
being substituted for the materials they 
represent. Let not lose sight the 
fact that these are, for the most part, 
standard, accepted materials, and are 
being finishes, etc. Now 
are faced with times when still 
newer materials are coming for 
part that overall business, for better 
for worse. This the proposition 
which are going discuss. 
Charles Beiger (Sears, Roebuck Co.) 
concluding panel session: sum- 
ming this competitive picture, 


Wood Trends 


would like direct some words 
straight the woodworking industry 
—that part the industry that fabri- 
cates wood. The speakers this forum 
—especially Fader—have under- 
lined your problem. Your knowledge 
costs are nil. You need more than 
just find you have made profit 
the end the year. Cost details 
every stage are needed. 
Otherwise you cannot competitive 
with particular item. doesn’t help 
know merely that one chair costs 
more than another. You must know 
costs for specific chair bid against 
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competing materials. Some say 
difficult figure costs but 
they can computed you time 
know their costs well. And 
metals. 


The woodworking 
have great potential, when 
sider they have operated with- 
out knowing their costs. 

changing. There going more 
And this makes even 
tant know costs. 

tems are not expensive. The job can 
done reasonably. But you must 
know costs detail—and soon, 
meet competition. 


the Furniture Industry—A Resume 


Vice-President, American Furniture Mart, Chicago 


Mr. Whiting points out that modern furniture design permits 
straight-line production and hence should lead better cost control. 
indicates wood still the basic material for furniture but that 
effort must made sell the public. 


WHITING, Vice-President 
the American Furniture Mart, 
Chicago, guest speaker the official 
luncheon, discussed Trends 
ground, noted that there are 8,100 
plants the interested one 
way another the manufacture 
wood furniture. Forty-five-hundred 
these can classed small, 2,500 
big, and 1,500 are big enough 
nationally known. 

Mr. Whiting pointed out that home 
furnishing industry ranks third the 
nation—behind foods 
and textile—with sales $1,984 mil- 
lion 1952. Sales 1953 will exceed 
billion. further noted that sales 
climbed steadily from 1943 1950. 


There has been leveling off since, 
but 1953 gives promise breaking 
the 1950 records. said that the in- 
dustry has had easy for the past 
decade, but that the emphasis has 
definitely swung from production 
distribution. 

speaking trends, Mr. Whiting 
noted industry has moved away from 
the fancy, the inlayed and the borax, 
the direction the simple modern 
and authentic period, (not con- 
fused with the “modern” another 
day). Modern furniture design 
mits straight line production 
niques which help cut cost. Latest fig- 
ures show production running per- 
cent modern, percent period 
and six percent borax type. 


Other current trends include use 
new and penetrating colors. Unpainted 
furniture has also caught for 
sons utility and price. fur- 
niture also tends smaller fit 
the smaller homes now being built. 
Laminated, plastic table tops and 
shaped plastics have also the 


field. 


Mr. Whiting noted that 
the same time plastics have ongly 
the lower price sets, and 
molded drawers. 

Metals, one the chief 
showing strength the light 
Black iron one the 
now furniture design. 

addition the above, the vood 
graining processes, decorative 
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and leathers are also competing 
with the field. 

Hewever, Mr. Whiting stated that 
still our most universally used 
raw and said that the in- 
sells its products, has nothing 
from its competitors. sug- 


gested continuing improvement 
finishes, since eye appeal leads sales. 
also recommended working more 
closely with the designers keep 
them sold the use wood. 

conclusion, Mr. Whiting said 
that the furniture industry, ideas 


sift back from the consumer and the 
retailer, instead down from the de- 
signer. said the answer competi- 
tion sell the public through such 
means the Hardwoods Exhibit and 
other individual cooperative sales 
promotion programs. 


The Wide Acceptance Wood—A Resume 


BURDETTE GREEN 


Executive Vice President, Veneer Association, Chicago 


Mr. Green calls manufacturers substitute products let 
their materials stand their own merits, and describe them for 
what they are. also points the wood industry has failed use 
some promising results research. 


PUBLIC 
Green, emphasized, 
the greatest asset wood.” This has 
been built many generations sat- 
isfaction based the beauty and 
serviceability fine wood products. 
There is, the case fine woods, 
Mr. Green pointed out, some 
different figure types, and unlimited 
varicty the range physical and 
mechanical properties. There is, for 
example, unusual degree hard- 
ness some woods that make them 
ideal for flooring cabinet work. 


Wood, Green said, has inimitable 
character beauty not approached 
substitute imitations presently being 
marketed. Progress have seen sub- 
stitutes make partially due posi- 
tive properties inherent these mate- 
rials, but their greatest success due 
the strong, energetic engineering 
and promotion that has been put into 


their development and marketing. 
this observation that should cause 
lumber, veneer and plywood ‘take 
particular note the possibilities 
conducting similar promotions their 
own fields. you can build markets 
for substitutes through promotion,” 
Green hammered home, 
tainly promotion can build markets 
for the real thing.” 

first plastics were oversold into 
uses where they could not the job. 
result the industry had reverses 
and left bad impressions. But en- 
gineering has solved most these 
problems, and developed many new 
markets. 

“Substitute 
“and particularly those that attempt 
imitate wood, should stand their 
own merits. Manufacturers should 
offer these materials for sale under 
their own names, honestly described 


for what they are. Representatives 
the wood industry, Green noted, had 
taken part Federal Trade Commis- 
sion hearing, pertained the radio- 
cabinet industry, get rules set 
for fair descriptions. People not 
like fooled into buying some- 
thing that not represented, which 
currently the case with some prod- 
ucts being passed off genuine wood. 

sad fact, Green pointed out, 
that some pretty sound research proj- 
ects have laid eggs because the results 
such research have not been put 
into practice. examples, listed 
cigarette-proof table tops, 
proof drawers. Hardened desk legs 
another case point. 

Committee investigate the various 
worthwhile wood research 
that have been carried successful 
conclusion and then not merchandised 
the industry. 

Green concluded pointing the 
Hardwoods Exhibit Chicago 
example coordinated public 
tions that could serve example 
for the wood industry generally. 


Present and Competitive Items Hardwood Plywoods 


CHARLES CLOSE 


Secretary, Hardwood Plywood Institute, Chicago 


Many the best qualities wood are not being sold because 
they are not known wood salesmen. Examples this situation 


given. 


WOOD SUPPLIER manufac- 

cope intelligently with 
his learn all can about 
them their strengths well their 
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equal emphasis must first learn all 
about the product makes, 
strength and its weaknesses. must 
this before can achieve better 
utilization, better finishes, better qual- 
ity and cost control, merchandising 


and product development. The hard- 
wood plywood industry measure 
has recognized that part competi- 
tion which comes from without 
wood industry has generally adopted 
some these so-called competitive 
materials which the long run will 
materially increase total take 
the national economy. know what 
our foreign competition is, which 
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think presently the greatest single 
menace confronting us. However, time 
does not permit development that 
subject, but you should alert that 
your markets are not disrupted. need 
only mention few products which 
stance metal-faced plywoods, paper 
overlays, plastic overlays and even ply- 
wood covered with various imitations 
the genuine. 

know your product, know your com- 
petition. Let illustrate what mean 
making comparison the phys- 
ical and mechanical properties im- 
portance, particularly the home 
building industry. Let compare two 
products wood. One, natural wood, 
and two, so-called article hard- 
board made wood fibers bonded 
together, Let compare panel 
this material with in. panel 
birch gum plywood. 

The average weight per pound per 
square foot .75 against .494 for 
birch; .388 for gum. This means 
ft. ft. panel this competitive 
material weighs Birch plywood 
weighs 15.8 gum plywood 12.2 


say this important where dead 
load counts vs. pay load, with particu- 
field. consider some the strength 
modulus rup- 
ture; 6,000 per square inch against 
15,500 against for birch, 11,600 for 
gum. Coefficients sound absorp- 
tion; blithely read the book, and 
says the same smooth plastic. 
find that .03. Wood .16. 
all brings out the basic point that 
have the strength weight-ratio our 
product vs. competition. 

conclusion would like say 
few remarks about the natural beauty 
the product. Frank Lloyd Wright 
has said, plywood has emancipated the 
beauty wood. Time does not permit 
discussion other aesthetic values 
wood,—that is, natural wood, but 
any question which stresses only the 
strength properties the wood falls 
short the subject, with the wide 
range colors, range species, the 
figure the wood and not it. 
Its surface absorbs, reflects and refracts 
light rays, giving patterns and depths 
that are restful the eye and pleasing 
the aesthetic sense. 


Armed with few data your own 
product and those your competitors 
plywood will hold its own and 
bination with other so-called competi- 
tive materials will retain its uses and 
its markets. 


Discussion 


Beiger: What being done 
use thinner veneers and plywood? 


Close: our industry have 
bleed-thru after sanding. With new 
sanding equipment, 1/32 in. 
cut. However, wish you 
can’t cut this thin with 
cut 1/45 in. veneer and 1/85 


with new plant which wil! 
1/60 in. veneer face over core, 
applied one continuous 
bleed-thru. This cannot 
today’s conventional but 
requires new, and specially 


The Case for Transfers Forest Products 


RAUTENBUSH 


Graining Division, The Meyercord Co., Chicago 


Brief history decalcomania given with explanation how 
product has been used for decoration. Examples are given present- 
day use enhance value low-grade plywoods. 


the subject this conference, its 
history and outline its present- 
day activities should 
This outline will brief order 
treat with our specific product, which 
bears more properly wood products 
alone. 

know more than 350 years 
old. Apparently, the 16th century 
there was requirement for printed 
art work rigid and multi-shaped 
“plastic have for centuries been 
transferred from one surface an- 
other. Yes, these films were plastic— 
they were thin—they were continuous 
—and, furthermore, films they were 
movable through the 
process application. 

industries which are sensitive 
style and fashion, manufacturers the 
higher priced brackets are paid for the 
uncertainty materials and the cost 
tries, the volume price bracket manu- 


facturers have long since forsaken the 


32-A 


painstaking cost that goes with custom 
handling. They can duplicate orig- 
inal and multiply the duplication uni- 
formly. This leads lower costs and 
volume sales, which what the wood 
industry needs today. 

should like point out several 
accomplishments that mark the 20th 
century history decals. 

the days the phonograph, the 
Machine Company 
used portrait recreations 
mania canvas the original oil 
paintings Caruso, Tetrazzini, Melba, 
etc. These portraits were placed the 
music stores, and most remember 
the beauty these canvas 
The originals were probably worth 
thousands dollars and these 
would not have been viewed 
the many music lovers were not for 
the fact that Meyercord’s Art Relief 
Process gave realism the canvas, 
even the brush marks, commer- 

These portraits were museum 
but that moment where art work 
this kind used commerce 


and industry, must have its means 
and the finest reproductive form was 
decalcomania canvas. 


about the same time shortly 
after, the vogue furniture was plain 
colors and floral decorations. You can 
readily understand that decalcomania 
the finest artists furnished more 
furniture value lower price than 
hand painting factory production. 


few years later—1930, 
exact—a processor tempered hard- 
board thought well the idea 
transferring marble patterns the 
face the hardboard. Since that time 
millions square feet marble re- 
creations hardboard have 
their place theatres, lobbies, 
rants, and many other placcs 
enhance and beautfy the 
per cent the cases, genuine 
would never have arrived par- 
ticular wall area where the 

These are few the thousa: 
examples wherein decalcomania 
plishes unique job for The 
not salable because its cost. The 
public cannot entertain tor 
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these things until many them are 
made price they can afford. 

grain and figured wood pat- 
plywood bearing hard and soft 
faces, solid stock both hard 
some importance that decalco- 
carrying four five color 
grain picture may applied just 
processed hardboard. Also, 
processed board low den- 
with soft wood face. 

recent months, cabinets and fur- 
gumwood have reached the 
and our decorating technique 
the very thing that allowed that 
particular hardwood used. There 
need mention the examples 
where hardboard carrying wood 
grain decoration finds its market, for 
the examples are too numerous. 

cess decalcomania film plywood, 
should like read from adver- 
tisement the current 
magazine. national adver- 
tiser offers his television set 
wood price $149.95. 
This the lowest priced set that Mr. 
Habig mentioned earlier. You would 
suspect the cabinet hardboard, 
but carries hardwood face with 
our decoration. This completely upsets 
the idea that low priced cabinets are 
necessarily hardboard. Furthermore, 
decalcomania apparently has helped 
the volume sale this type hard- 

Probably the men gathered here rep- 
resent industries that are very research 
minded. These industries, year 
year, budget huge sums for research. 
The decalcomania industry small 
one, but we, too, from year year are 
hard the work developing new 
products, economies, and 
niques. highly important that 
this, for many wood products 
not fulfill requirement until they 
their decoration. feel that 
the research decorating techniques 
has only just begun and that the years 
come will produce very stirring im- 
provements the picture transferring 
practice known 

Now get several recent devel- 
opments that might some inter- 
est the men gathered here. have 
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just completed the preliminary produc- 
tion work development that has 
been work for seven eight years. 
This the heat application film 
varying thicknesses. The transfer 
complete wood re-creation 
from three six colors. The applica- 
tion any flat but not necessarily 
smooth surface. water—no solvents 
—simply feed the stock and the Fuson 
transfer through the machine. dry 
when enters and dry when 
comes out the transferring machine. 


the surface rough and in- 
tended rough, the transferring 
takes place into depressions. the 
base material reasonably smooth and 
smoother finish desired you get 
additional surfacing you apply. This 
improved surfacing noticeable when 
transferring with heat and pressure 
either hardboard plywood. The 
mention heat and pressure might 
prompt the thought that platen, 
contact heat, reflected heat, 
sure rollers. Only the earliest these 
Fuson machines are 
enough production measure with 
certainty our accomplishment. feel 
that long stride the produc- 
tion decorating plain wood surfaces. 

Another recent development The 
Meyercord Company, conjunction 
with the Armour Institute, process 
based the reaction the chemical 
vapor, sulphur dichloride, 
resins and oils coating. Hardening 
resins and oils, which basically 
different from that produced the 
usual oxidization polymerization. 


From seconds this vapor 
produces initial set the coating. 
The hardening action then com- 
without contact with the 
in. minutes instead hours days. 

This Chem-Dry Process promises 
improve quality and reduce costs 
fields such printing, wood finishes, 
coated paper and fabrics, metal deco- 
rating and wire coating. 

principally quick drying 
process, but recent tests that have 
conducted show that the process pro- 
vides very exciting surfacing possibil- 
ities well. wet coating imme- 
diately exposed the vapor crust- 
hardens the point where absorption 
into the wood greatly minimized. 
think that further study will allow 


combine surfacing quality with 
the already accomplished quick dry. 

have conviction that these meet- 
ings and discussions are going 
valuable all us. free exchange 
ideas and information could only 
broaden the possible uses these 
many wood products. suspect that 
industry one that produces 
product classed will 
pleased submit that classifica: 
tion, but prefer disown the classi- 
there are very few substitutes, any, 
used today. Industry has many mate- 
rials from which choose. prod- 
uct new and does job better the 
same cost well lower cost, 
then smart choice adopt it. 
You generally substitute one material 
when the other short not avail- 
able. feel that the word 
too often used and very often 
misused. Possibly this hangs over from 
wartime civilian business when real 
substitutes were actually necessary. 

The most modern machines today 
produce decalcomania faster 
ter than the same product was pro- 
duced centuries ago. Yet the purpose 
and the utility the product almost 
the same was then. The success 
this age-old product does not de- 
pend its ability substitute for 
something else. No, make sell 
its own merits stiff but whole- 
some competition, which competition 
the incentive factor that should 
recognized any forward looking 
industry. 


Discussion 


(Sears, Roebuck 
Company): Decals work 
faces, but how about compound 
curves. Also can the surface 
repaired? 

Mr. Rautenbush: Our surfaces are 
touch than natural wood. 
can make application simple 
curves but not compound. 

Reno (Pacific Lumber Com- 
pany): There are European importa- 
tions where veneer overlaid 
paper. This veneer 1/200 inch thick 
and gives natural wood finish. What 
wood people have say response 
decorative overlay competition 

(?): What type material can 
dried with sulphur dichloride? 

Mr. Rautenbush: Varnishes, poly- 
esters and alchids. Not the synthetic 
lacquers. 


High Frequency Gluing Wood—What Glue 


Should Use? 


LAWRENCE CLARK 


Technical Director, Perkins Glue Co., Landsdale, Penna. 


Types glues that can used with high frequency curing are 
listed, are various cautionary measures. Three methods heating 


are described. 


with radio frequency heating de- 
pends upon several factors. The prin- 
ciple one the form radio fre- 
quency energy being employed. 

The original adaptation this form 
heating used the so-called 
method which consisted 
placing the load heated between 
two metal plates electrodes and all 
material between was heated with 
fair degree uniformity. The longer 
the power was kept on, the higher the 
resulting temperature. this 
method, any thermo-setting adhesive 
could used. The curling cycle de- 
pended upon the amount power 
output the generator, the mass 
(weight) load and the final tem- 
perature desired. The electrical char- 
acteristics the adhesive was little 
importance, except that 
ductive glues sometimes caused arcing 
the squeeze-out. The arcing was es- 
sentially short circuit which robbed 
power from the load and the power 
was not turned off and the burned 
area scraped away, the load would not 
heat. This condition 
troublesome when phenolic and some 
resorcinol resins were used. the first 
place the phenolic type resin thins 
when heated, frequently produc- 
ing copious squeezeout 
they are generally prepared with caus- 
tic soda which produces strong clec- 
trolytic solution. 

This method heating was used 
for manufacturing flat plywood, but 
was found less economical than 
hot pressing unless 
was greater than inch 
thickness. 

The temperature rise 200° 
the glue line based cold setting 
formulation having pot life from 
hrs. the event flour extension 
used, the specific heat (.45) may 
sightly higher, which will increase the 
curing period some. Also, when 
flour extension employed, the addi- 
tional water added the construction 
may produce pockets 
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ters the temperature raised above 
boiling. The veneer construction, 
curved panels, quite plastic due 
the steamed condition the wood 
fibres. minimize and 
reduce the possibility blisters, 
soaking period under pressure after 
the power turned off equal one- 
half the length the curing cycle has 
been found desirable. 


The perpendicular heating method 
has been found excellent one 
for producing curved plywood due 
the low cost and flexibility the 
molds. All that needed for satisfac- 
tory results are wooden molds covered 
with thin sheet copper act 
the electrodes. The molds should 
accurately machined from hard maple, 
dried and sealed 
with couple coats high dielec- 
tric varnish keep the forms dimen- 
sionally stable. 


The second general method ap- 
plying radio frequency heating 
case the power concentrated the 
glue line and only relatively small 
quantity absorbed the wood. The 
small volume material being heated 
makes difficult derive formula 
for heating cycle calculations. much 
depends upon the electrical character- 
isitcs the glue, the density the 


species involved and the curing rate 


the glue. general “rule 
schedule can applied many for- 
mulations being offered for this work. 
High density species require one min- 
ute per kilowatt generator output 
per 100 square inches glue line 
125 square inches medium 
density and 150 square inches low 
density species. 

general, flour extensions ad- 
hesives should avoided when used 
for parallel heating. The additional 
water the glue line increases the 
heating time well the need for 
maximum adhesive strength when 
joint gluing. 

The choice catalyst used will de- 
pend mainly the distance across the 


glue lines (between the 
and the voltage across the elec 
When the voltage high the 
tivity the glue must 
erally, the higher the 
can used the better, within lim- 


its the tuning the 


When the load great out- 
put the generator small 
sized), highly conductive 
can used increase the 
heating the glue line. way 
less power lost into the 

When high density 
glued, the viscosity the im- 
glues thin some when heated, glue 
the glue mix thin and the 
sure high. The stock should 
and free from twists and warps 
that little pressure possible re- 
quired bring the edges into 
mate contact. 

prevent the glue from drying 
before the chemical action 
place, curing cycle less than 
seconds should not attempted, 


gardless the amount power avail- 
able. 


The third method heating 
called and used where 
not possible desirable place 
the electrodes either side the glue 
line. This method em- 
ployed for gluing panels 
The electrodes are arranged the 
panel side and tack cure 
formed between the The 
power goes from the hot 
through the panel the wet glu. 
then the panel the ground 
trode. The glue line area 
below electrode not cur but 
adhesive for this work 
mally cure room the 
complete glue line cured 
few hours. 

The electrodes are not 
with the wet glue line 
ductive mix can used. will 
encourage the power ugh 
the glue line rather than the pa: and 
tered unless the voltage igh. 
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Special Feature 


the World Forest Products 
Research and Development 


Guest Editor, HUNT 


The Forest Products Research 
Laboratory Great Britain 


HENDERSON, C.B.E., D.Sc., 


Director the Laboratory 


Background material, classification work and co- 
operation between section for the purpose most efficient advance- 
ment research are described. Means employed for disimination 


information are outlined. 


FOREST PRODUCTS Research 
Laboratory situated Princes 
Risborough the county Buck- 
inghamshire, England, about 
miles from London and from Ox- 
ford, among the beech-clad Chiltern 
hills and near the furniture manu- 
facturing center High Wycombe. 
1920 the first Forest Products Re- 
search Board was constituted and the 
first Director appointed, but for some 
years, pending the provision ac- 
commodation, the early research work 
was carried various laboratories 
London, Oxford, and Farnborough 
until, 1927, the main administrative 
building Princes Risborough was 
ready for occupation. that year the 
Laboratory became entity when its 
constituent sections were brought to- 
gether their own ground. 


The Laboratory government 
laboratory, and one the re- 
search establishments the Depart- 
ment Scientific and Industrial Re- 
search. Each establishment controlled 
the Secretary the Department, 
which separate Department 
State, accounting for its own vote, and 
responsible Parliament through the 
Lord President the Council 
Thus the Directors all 
the Laboratories, includ- 
ing ‘he Forest Products Research 
are short and straight 
line command from Ministerial 
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level, manifestly satisfactory arrange- 
ment. 

The Director advised Re- 
search Board, which meets periodically 
review the program research 
and the progress the work; but 
personally responsible, and issues 
the Annual Report which covers the 
activities the Laboratory during the 
period. 

The annual budget the order 
£100,000 sterling, which includes 
salaries, equipment, travel, 
sumable stores. addition, buildings 


Laboratory occupies nu- 
merous buildings 36-acre tract, having 
total floor space about three acres. 


and their maintenance, light, fuel and 
power, and roadways upkeep are pro- 
vided the Ministry Works, there 
being about acres ground, 
which some acres are laboratory 
floor-space. The staff, round num- 
bers, made about 100 scien- 
tific grades, clerical grades 
and industrial grades. 

The work falls into three rough 
classes: 

(1) Routine enquiries, which are 
dealt with almost automatically. Some 
50,000 advisory leaflets are sent out 
each year such subjects dry-rot, 
furniture beetle, seasoning schedules, 
and the like. 

(2) Advisory work, 
either providing answer from 
existing knowledge carrying out 
short-term hoc investigations. This 
the present time makes the greatest 
call the time the staff—some 
6,000 inquiries year are dealt with 
letter report, and many more 
telephone, visitors, visits the 
staff. The reason for this huge burden 
advisory work that the timber- 
using industry the United Kingdom 
vast and highly differentiated one, 
with research associations save the 
newly constituted Furniture Develop- 
ment Council. The Laboratory thus 
the only national authority whom 
industry can turn with its problems. 
The burden embarrassing, but 
also welcome one, because through 
get synoptic view industrial 
trend and can not only anticipate their 
practical problems, but also can gain 
new ideas for longer-term research. 

(3) Finally, there the long-term 
research itself. Ideally should em- 
ploy about per cent the labora- 
tory resources. the present time, 
mainly through shortage staff, 
about half that amount. For the same 
reason, cooperative research with the 
universities has been curtailed for 
some time. 

deal with these commitments, 
the Laboratory organized twelve 
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Figure 2.—A portion the wood 
bending laboratory. 


sections, and the administration 
these very simple. There are three 
biological sections—Wood Structure, 
Mycology and Entomology—which are 
under the general charge biological 
coordinating officer; five engineering 
sections, Timber Mechanics, Sea- 
soning (including Wood Bending), 
Woodworking, Composite Wood and 
Wood Preservation—which are under 
engineering coordinating officer; 
and the sections Chemistry, Physics, 
External Relations and Publications 
and Records. The two coordinating 
officers are responsible the Direc- 
tor for their groups sections. The 
heads the remaining sections report 
directly the Director the As- 


sistant Director. The foremen 


auxiliary services—carpenters, 
woodworking machinists, sawyers and 
labor pool, well the saw doctor, 
are supervised the engineering co- 
ordinating officer through 
clerk. The whole arrangement 
simple, direct and flexible; allows 
large measure autonomy the 
heads sections their own fields 
and also permits easy coordination 
different groups sections for 
joint projects. Throughout the estab- 
lishment devolution responsibility 
the greatest extent encouraged. 


The key men the organization 
are, course, the Heads Sections. 
They are graduates long experience 
timber technology and are authori- 
ties their subjects. Within the gen- 
eral framework departmental and 
laboratory policy they 
sections research programs, keep 
their sectional records, conduct their 
correspondence and arrange their own 
industrial and academic contracts. 
Twice year they prepare progress 
report for the Director, and these 
ports are discussed the six-monthly 
mecting the Research Board 
which there is, far possible, 
serving manner for each important 
field research. With his general 
directive and his knowledge priori- 
ties Head Section deploys his staff 
and allocates their part the section’s 
program and dealing 
directly with the technical advisory 
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Laboratory has informa- 
tion bureau for disseminating technical 
information second-hand. Each 
morning the incoming mail (apart 
from trivial correspondence) read 
and discussed the directorate and 
the coordination officers, and then, 
after registration, passed direct the 
heads sections, who are thereafter 
responsible for dealing with it. this 
way smoothness, speed and accuracy 
replying correspondence are as- 
sured, the average enquiry being dealt 
with within hours. 

The necessarily heavy ‘sectionaliza- 
tion’ the Laboratory, however, nat- 
urally carries the danger isolation 
sectional outlook. This countered, 
addition the daily casual contact 
staff, the circulation all mem- 
bers staff daily Gazette, which 
gives information every kind 
topic, official and unofficial, likely 
general interest—arrivals logs, 
movements staff tour, visitors 
expected, social activities and on. 
this means the staff are not only 
apprised daily happenings, but they 
can also for example brief colleague 
who about make outside visit, 
arrange contact visitor coming 
another section. ‘Contact records’ 
what transpires during visits 
telephone enquiries are also made 
the relevant sections for general cir- 
culation and subsequent filing. 

For the purpose this article 
unnecessary discuss any detail the 
research program itself. conforms 
general the pattern research 
all the Forest Products Laboratories, 
particular national requirements and 
organization. The fact that the United 
Kingdom timber-importing coun- 
try whose buying facilities are 
present largely limited soft-currency 
areas requires that emphasis laid 
upon very efficient utilization tim- 
bers, many them from colonial 
sources, and for use, perhaps, sub- 
stitutes for traditional timbers short 
supply not obtainable. This has led 
the large-scale testing and evalua- 
tion such timbers major project 
the program. 

The national scheme afforestation 
started after World War the 
Forestry Commission now beginning 
yield saw timber different species 
from many types site, and the co- 
operative work with the Forestry Re- 
search Laboratory these crops 
increasingly influencing the research 
program. The importance con- 
sumer uses reflected the promi- 
nence the wood cutting, wood 
bending and plywood research; the 
other hand there program 
work minor forest products, paper 
and pulp, fiberboards (except those 


Figure 3.—The main building the 
Forest Products Research Laboratory, 
taining administrative offices some 
laboratories. 


testing. All these are dealt 
other research organizations. 

Background publicity for 
general 
popular and technical lectures, 
radio and television, and ex- 
hibitions. The more direct 
tion results those who 
them effected through 
channels. For example, liaison with 
other government departments, 
ing the Service departments, 
through their Assessors, who 
the meetings the Research 
arrange for the inclusion 
research projects the 
and keep touch with those 
which their Departments 
ested. With other national 
e.g. British Railways the Electricity 
Authority—the Laboratory 
sented the appropriate 
With industry itself contact main- 
tained directly with firms, 
through individuals. The officers 
each section have their own clientele, 
whom they visit when tour and 
who, turn, visit the Laboratory. 
These direct personal contacts 
garded very important, and fos- 
tered. For instance the Kiln Operators’ 
Course, which held several times 
year and given free, not only 
raise the national standard kiln- 
drying, but also yields annually 
new ‘customers’ who naturally turn 
and who welcome visits from its staff 
for inspection plant and exchonge 
information. 

addition these persona! 
tacts, however, contact Trade 
ciation level maintained 
industrial advisory panels. 
els are voluntary, informal 
comprising high-level technical 
bers the relevant associations 
vate and government consumers and 
the Laboratory staff. There are 
mal terms reference and 
records. For example, the 
Makers’ Panel, which its 
year, and has representatives all 
the adhesives associations, 
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cent and developments and 
the research program from 
the point view. These 
have proved invaluable 
both publicity and 
assis research planning. 

international field, the Lab- 
orat maintains contact with other 
tions through the relevant 
F.A. and O.E.E.C. Committees, 
sends its specialist officers. 
the British Commonwealth 
constant liaison through the 
Committee for Forest Prod- 
ucts the British Forestry 
This Committee, which 
has its members the directors all 
the laboratories, for- 
and the director 
tic Forest Products Labora- 
tory coopted member, ensures 
tween its members but also, through 
series Corresponding Sub-com- 
mittees technical subjects, between 
their heads sections such fields 
composite wood, preser- 
timber mechanics, and terms 
and definitions. 


the educational side, the Labora- 
tory, although runs 
courses general instruction, has sev- 
eral permanent teaching commitments. 
Every year the undergraduate foresters 
the various universities come for 
period tuition, the post- 
graduate refresher-course students 
from Oxford, many the being 
tropical foresters home leave. 
Yearly, also, the regional instructors 
the Timber Development Associa- 
tion’s nation-wide education scheme 
attend for special course. The Sea- 
soning course for kiln operators has 
already been mentioned. Among long- 
term individual students are the desig- 
nate utilization officers the colonial 
forestry services, each whom spends 
months the Laboratory before 
going overseas; and most times 
there are one other section 
students from the Commonwealth 
from foreign countries who have been 
seconded for special study. 

regards the publica- 
tions, original scientific papers are 
journals the relevant 
earned societies, and technical and 
topical articles appear the trade 


The Japanese Forest Products Laboratory 


BRUCE* 


The history, organization and chief fields work the Japa- 
nese Forest Products Laboratory given. 


APAN, THE SECOND MOST forested 
largely wood economy, and its use 
wood striking. Everywhere one 
sees shoes, houses, cooking 
utensils, fuel, roofing, 
temples, fences, clothing, boats, and 
art work, all wood. The Japanese 
people have always been intimately de- 
pendent their forests, and forest 
husbandry their professional for- 
esters has been good. But wartimes 
demands for wood were drastic, and 
the need for wood the reconstruc- 
tion period was urgent. The growing 
forest stock was depleted. Now the 
normal demand for wood mil- 
lions people more than the 
depleted forests can supply. The Jap- 


Finland. 


*ABOUT THE AUTHOR: 
now charge fireproofing 
studies the Forest Lab- 
oratory Madison, Wis., spent four 
years Japan with the Natural Resources 
Section the Occupation Government, 
alter war, and did much that time 


ulate and assist the resumption 
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anese Government meeting 
crisis (1) reforestation, (2) scien- 
tific forestry increase the rate 
growth, and (3) better utilization 
wood. 

Towards better utilization, forest 
products laboratory building being 
about 130 million yen.? The Forest 
Products Laboratory part the 
Forest Experiment Station, which 
within the Forestry Agency the 
Ministry Agriculture and Forestry 
the Japanese Government. 
The official name and address Japan 
Forest Products Laboratory, Govern- 
ment Forest Experiment Station, Min- 
Meguro-ku, Tokyo, Japan. The direc- 
tor Dr. Masataka 

The new laboratory building, which 
has just been started, reinforced 
concrete, stories high, with 43,200 
square feet floor space. Completion 
expected about May 1954. will 
accommodate most the work 
forest products, organized into divi- 
sions and sections, with active studies, 
follows: 


$360,000 the official exchange rate, but 
with considerably more purchasing power. 


press they are required. The gen- 
eral body knowledge published, 
with other government scientific 
establishments the United King- 
dom, Stationery Office, and 
ranges from the free leaflets wood- 
worm, dry rot, etc., through the tech- 
nical records and bulletins the 
highly specialized special bulletins and 
treatises. Many these publications 
are free, some are priced, and all are 
obtainable through the booksellers 
mail order. Exchange these pub- 
lications and translations auto- 
matic among the Commonwealth and 
Laboratories, and there are also 
publications exchange arrangements 
with most the 
establishments for forest products 
research. 


The foregoing account will, 
hoped, have given some record the 
nature and administration the 
United Kingdom Laboratory. 
mains only say that anyone, from 
home overseas, who interested 
any aspect forest products re- 
search all times assured 
warm welcome Princes Risborough. 


Forest Chemistry Division, Makoto 
Abe, Chief. 

Wood Chemistry Section, Kenjiro 
Takubo, Chief (Saccharification 
and utilization wood 
yeast from wood for food and 
fodder, lignin and other wood 
components), 

Forest Products Section, Sadakichi 
Kishimoto, Chief (Production 
and use improvement 
charcoal and 
esses, utilization bamboo, char- 
by-products, manufacture 
activated carbon, methods 
tapping for pine gum and lacquer 
sap, survey tannin resources, 
composition 
resins and terpenes, culture 
edible use forest nuts 
for food). 

Pulp Fiber Board Section, Yasu- 
masa Yonozawa, Chief (Manu- 
facture fiber boards, semi- 
chemical and Asplund pulping, 
small scale paper making). 


Wood Technology Division, Yoshio 
Saito, Chief. 

Wood Material Section, Takeo 
Ogura, Chief 
scope study the fine structure 
wood, 
wood, 
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Figure 1.—Dr. Masataka Ohmasa, Direc- 
tor the Forest Experiment Station and the 
Forest Products Laboratory Japan. 


physical properties wood, tim- 
ber quality species not yet 


Wood Processing Section, Ishiro 


Kuroda, Chief (Kiln drying, 
chemical 


quency drying, warping and 
checking wood, methods 
measuring moisture wood, 
mechanism drying wood, 
handicraft methods woodwork- 
ing, photoelastic study 
saw blades, study saw 
teeth, high speed photography 
sawdust formation, efficiency 
sawing methods, methods 
grinding knives and saws, stand- 
ardization and quality control 
lumber 
utilization waste and 
low value hardwoods). 


Wood Improvement Section, Kuni- 
suke Horioka, Chief (Formula- 
tion glues, study adhesives 
for wood, the mechanism ad- 
hesion, wood laminating, meth- 
ods testing glued laminated 
wood, cutting and drying 
veneer, the effects defects 
veneer and plywood, preservation 
and storage lumber, mech- 
anism absorption preserva- 
tives wood, laboratory and 
field testing preservative 
treated wood, study wood- 
destroying fungi). 


The research program the prod- 
ucts laboratory includes both funda- 
mental and developmental projects. 
Figures and are photographs 
the electron microscope and part 
the saw filing room which experi- 
mental saws are prepared. These activi- 
ties are now carried other quar- 
ters while the new building under 
construction. 
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The Japanese Forest Experiment 
Station records the results its work 
five publications: (1) Bulletin 
the Government Forest Experiment 
Station, (2) Monthly Journal, (3) 
Review Bulletin Reports, (4) For- 
est Soils Japan and (5) Yield 
with Explanations. The reports 
the Forest Products Laboratory will 
continue issued these publica- 
tions. The Bulletin the Govern- 
ment Forest Experiment 
printed Japanese with resumés 
English. 1953, nine these Bul- 
letins were published, containing 
articles, including forest prod- 
ucts. The Monthly Journal new 
publication, begun 1952, containing 
short articles timely interest for- 
esters, forest owners, the lumber in- 
dustry, and forest products users. The 
Reviews consist short illustrated 
pamphlets, each digesting and explain- 
ing article from the Bulletin for 
the benefit those position for- 
estry industry apply the re- 
search results. Publication was started 
1953 and Reviews had been 
issued November 1953. The Forest 
Soils Japan are the published results 
extensive soil survey now being 
conducted throughout Japan’s forest 
lands. 1953 Report this series 
was published. Five volumes the 
yield table series were published 
1953, each for different locality 
Japan. 

The Forest 
sends free copies its publications 
universities, libraries, regional for- 
est offices, and companies 
Before World War II, publications 
were exchanged with forestry research 
institutions other nations. This 


exchange now being renewed. 
The personnel the two technical 

divisions the laboratory will num- 

ber about professional and non- 


Figure microscope used 
wood structure studies. 


Figure 3.—Part the saw 
used preparing bad saws and cular 
saws for experimental use sawing 


professional. More than 
the annual budget the Forest 
ment Station will forest 
research. 

The director the 
Forest Experiment Station, 
masa, will also the head 
est Products Laboratory. Thus 
research and forest products 
are side side under the 
tion and management. Dr. Ohn. 
the Forest Products Laboratory 
Madison, Wisconsin, not 
only American wood technology and 
research methods but 
ganization and personnel 
procedures. that time, the new Jap- 
anese forest products laboratory 
ing was visionary hope 


structure and management 
shape his mind. 
Forest products research not new 


Japan. The forest Experiment Sta- 
tion began 1878 dendrology 
station the Interior Ministry, and 
moved its present site Meguro-ku 
1900, where functioned !argely 
experimental nursery. 1905 
its functions were broadened 
clude little preliminary work for- 
est products, and 1910 was 
named the Forest Experiment 
the next years the station grew 
size and breadth with 
branches and Not 
only forestry but forest 
search was pursued these many 
small branch stations widely 
throughout the country. With new 
technical people and projects 
est products into Tokyo und one 
roof where the work can 
ordinated, where the will 
have the stimulus mutual 
tion, and where the 
more readily disseminated 
anese public. 
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Abstracts published the Journal are picked subcommittee 


the Publication Committee the Society. Members this sub- 
ommittee: Publications Committee Vice-Chairman Charge Ab- 


Frederick Wangaard, Professor, Yale School Forestry, 


Haven, Conn.: Forestry Abstracts; Preston, School Nat- 
Resources, Michigan, Ann Arbor: Technical Bulletin the 


Development Council; Saeman, Chemist, Forest 


Seasoning 


kiln equipment. Rep. 
U.S. For. Prod. Lab., Madison No. 
dgms. P.R. 

apparatus and instruments for 
determining moisture content, tem- 
perature, and air movement kilns, 
and equipment for stacking and un- 
stacking lumber. [Forestry Abstracts, 
14, No. 


Fessel, Hartholztrucknung 
der Zentrifuge. [Drying hard- 
Werkstoff (10), 1952 (391-4). 
refs. [G.g.} P.R. 

Illustrated description hydro- 
extractor with spiral air circulation 


the 


The centrifuge has room for stacks, 
totalling cu.m. The air velocity 


Laboratory, Madison, Wis.: Chemical Abstracts; 
Chemist, Forest Products Laboratory, Madison, Wis.: 
the Institute Paper Chemistry. 


the radial direction averages m./sec., 
that the periphery, m./sec., while 
the air circulated ca. 1500 times/ 
hour the radial-vertical circuit. The 
maximum air velocity the layer 
the wood which accounts 
for the greater speed seasoning (for 
Beech and Oak the time required 
that required kiln seasoning). 
Seasoning more uniform, e.g. the 
difference moisture content between 
the ends the boards (nearest and 
farthest from the axis) only 
can used. The energy expenditure 
for ventilation ca. 1500 watts/cu.m. 
kilns, and only 150 watts/cu.m. 
the centrifugal plant. 
Abstracts, 14, No. 


Herzig, Trankversuche saft- 
frischen bis lagertrockenen Fichten- 
mastenabschnitten mit verschiedenen 
Trankflussigkeiten und Trankver- 
fahren als Funktion der Lagerzeit. 


Abstract Sources 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind the editors. Readers wishing information addition that given 
these abstracts should consult the articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiber board and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 
allied subjects. 

FOREST PRODUCTS AND UTILIZATION ABSTRACTS quarterly 
the Commonwealth Agricultural Bureaux London, England, separate reprint 
decimal Sections and Forestry Abstracts, for the facility those interested 
chiefly the field wood utilization. The abstracts are the Commonwealth 
Forestry Bureau, Oxford, England, and the utilization section contains about 1,200 titles 
and per year from literature some languages and covers all aspects forest 
utilization from cutting and extraction through marketing, mechanical, and chemical proc- 
minor forest products. FPRS members interested obtaining the complete issues 
est Products and Utilization Abstracts should communicate with the Secretary 

TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
bimonthly the Council Adelphi Terrace, London England. 

Bulletin publishes hundreds abstracts and reviews from world literature 


relating the various phases the furniture manufacturing industry. Subscrip- 
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Important Wood Industry Publications 


{Tests the relationship between 
the period storage and the beha- 
vior Spruce pole sections, from 
green storeroom dry, when im- 
pregnated with different liquid pre- 
servatives, using different methods.} 
Holz Werkstoff (2), 1953 
(60-4). [G.g.} P.R. 

Results show that the amount and 
man} salts increase the moisture 
content wood decreases, whereas 
the amounts and depths absorption 
coal-tar oil decrease under the same 
conditions. air-dry condition, the 
salts always penetrate deeper than the 
The amounts and depths ab- 
sorption depend more moisture 
content than the oven-dry density 
wood. The closing pits begins 
Spruce wood probably 50-75% 
m.c., thus hindering the penetration 
preservatives, particularly oily pre- 
servatives. [Forestry Abstracts, 14, 
No. 


Johnston, Some experiments 
the drying Birch for brush 
woodware. Wood (10), 1952 
(378-81). 

experiments Princes Risbor- 
ough the following results were ob- 
tained: (1) Birch poles cut 6-ft. 
lengths were kiln-dried weeks 
moisture content, without ex- 
but the irregular 
shape and size the poles caused 
waste space the kiln and this with 
the long period drying would make 
the process too expensive. (2) Short 
lengths reduced roughly octagonal 
shape and dried 20% 
suffered from end checking and radial 
splitting, the majority being ruined. 
Soaking the pieces for hours 
schedule 2—3 weeks reduced split- 
ting, but the cost the process was 
considerable, while checking and split- 
ting beecame serious when the pieces 
were soaked for shorter time, dried 
more quickly left air-dry 
drying shed. (3) Fully shaped brush- 
heads soaked for hours urea solu- 
tion and kiln-dried for days, 
air-dried under cover for period vary- 
ing with the weather, showed very 
little checking, and only minor shrink- 
age and distortion. There was super- 
ficial discoloration, removed 
the final sanding. This method 
promising and would probably result 
considerable savings, but further 
large-scale trials are necessary. [For- 
estry Abstracts, 14, No. 
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Veneers and Plywood 


Stenvall, Eraita kayria viilusor- 
vin karojen kierrosluvun merkityks- 
esta. [Some curves showing the im- 
portance the number spindle 
revolutions veneer lathe.} Pap. 
Puu (12), 1952 (460-2). 


Curves are given showing the re- 
lationships between (1) the effective 
turning time and number revolu- 
tions for different log diameters, (2) 
log diameter, number revolutions 
and peripheral speed, and (3) effec- 
tive turning time and peripheral speed 
for different log diameters. The fol- 
lowing equations are given: 


where turning time, 
log diameter, core diameter, 


v 


speed. Increasing the spindle rate will 
give comparatively small increase 
production because effective turning 
time only small part total turn- 
ing time, which includes number 
factors, e.g. fixing the log, that are 
unaffected rate. [Forestry 
Abstracts, 14, No. 


revs./min. and 


where 


Furniture 


Hard, Materials handling and 
movement the furniture factory. 
Paper the British Furniture Manu- 
Convention, 20-1 April 
1953. The Furnishing Vol. 36, 
No. 639, April 1953, pp. 45-6. 


Materials handling accounts for 
85% the cost production and 
this figure which must reduced 
prices are lowered. The log- 
ical approach cost study. in- 
vestigation was carried out Mere- 
compare the output op- 
erator starting with full truck and 
finishing with empty one and the 
same operator when every piece the 
truck load was the level the 
table the machine. 
proved conclusively that would have 
paid spend the whole capital 
allocation devices get greater 
production out existing machinery 
rather than buy new machinery. Many 
machines are sold without manual feed 
hopper control, but such refinements 
can incorporated without very great 

One the problems discussed after 
this talk was stacking and piling after 
machining. This probably constitutes 
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Wherever possible stacking should 
eliminated; other cases could 
greatly reduced. Bul. 
No. 17} 


Creighton, W., Stump, G., 
and Hutchins, Correlation 
walnut furniture 
ments with grade yield. Quarterly 
Bulletin the Michigan Agricultural 
Experiment Station, Vol. 35, 
No. November 1952, pp. 


Few manufacturers know the proper 
quality timber purchase pro- 
duce furniture parts the most eco- 
nomical way. deciding which 
two timbers most economical there 
are five things considered: the 
yield from given quantity rough 
timber, handling costs, freight 
charges, kiln drying, and cost 
cutting. the quality timber for 
particular cutting list reduced there 
will more waste and more timber 
and labour will required 
duce specified amount cut stock. 
this article method finding the 
relative cost components cut from 
different qualities timber de- 
When high percentage 
wide boards are required certain modi- 
fications the method are necessary. 


Finishing 


Walter Drying and baking with 
electric infra-red heat. Canadian 
Paint and Varnish Magazine, Vol. 
No. March 1953, pp. 24, 26, 28, 
30, 32, 58, illus. 


wave energy emitted from 
surface. This surface may heated 
any means, but the use electric- 
ity becoming widespread. The en- 
ergy radiated from heating element 
the absolute temperature. Therefore, 
the heat available for baking increases 
very considerably with the temperature 
the radiant element. This means 
that thermostatic control heating 
elements near the critical baking tem- 
perature must very accurate. The 
heat absorbed must sufficient 
bring the whole the lacquer 
paint film the boiling point the 
solvent. the radiant element too 
hot the outer layer will set hard before 
the inner has dried. The meaning 
the term ‘emissivity’ explained—it 
indicates the readiness with which 
material will absorb emit radiation. 
increase the rate drying unless the 
articles that are dried can produced 
the same rate. 


Jaguar Cars Ltd. has recently jp. 
troduced infra-red heating for dryin 
veneered panels. The time required 
has been reduced from hr. 
min. The method also saves storage 
space and labour. The plant insialled 
described together with that used 
two cases metal 

The article also contains 
tion the basic principles 
the methods controlling 
perature. [Tech. Bul. F.D.C. 
No. 


wood finishes. Industrial 
Vol. 29, No. June 
86. 


British infra-red plant 
lulose finish several 
neered radio cabinets per 
other used for stoving 
and spirit-resisting finish 

These plants operate without 
equipment for the control 
They cause distortion the 
blistering the finish and 
defects are less common than air 
dried finishes. 


thickness and the solvent off 
time between spraying ing, 
and work with fairly low 
density radiation. Drying are 
min per coat and the whole proc- 


ess from white wood through 
staining, lacquering and 
can completed less than half 


day. [Tech. Bul. No. 


Caldwell, A., and Creasy, 
The effect some physical proper- 
formance. Paper the and 
Colour Chemists’ 
March 1953. The Chemical 
Journal, Vol. 132, No. 3435, 
1953, pp. 815-6. Paint, Oil Col- 
our Journal, 123. No. 
April 1953, pp. 902-4. 


The two most important 
and nitrogen content. The 
letters and figures and the syst« used 
this factor which determi: the 
type solvent needed. 

peratures viscosity and the 
content which can used sed. 
mixture solvents usual used 
and its composition can ined 
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the flow properties, but sol- 
with too high boiling point are 
incluied they retard hardening. 

properties which vary with 
the nitrocellulose lacquer in- 
cud: the tensile strength and elonga- 
tion film. These are fairly easy 
and they have some connec- 
tion vith the durability, which usually 
takes some time determine. 


viscosity and nitrogen content 
have bearing the weathering 
char. teristics unless the former very 
low the latter high. The moisture 
not affected the 
grad. nitrocellulose. 

Data the relative durabilities 
derived from wood pulp 
and that derived from linters show 
that the former slightly better this 
respect. This type probably the 
cheaper and has wider viscosity 
range, its main disadvantage being 
that takes longer dissolve. 
Bul. F.D.C., No. 17] 


Kisser, J., and Steininger, Mi- 
croscopy the service surface fin- 
ishing wood. Mitteilungen der 
Gesellschaft fir Holz- 
forschung, Vol. No. August 
1952, pp. 87-91, illus., ref. (in 
German 


Light-coloured markings veneer 
Brazilian mahogany after filling and 
polishing were found due de- 
posits oxalate the ves- 
The deposits were less noticeable 
when the veneer was cut angle 
the grain and also when the veneer 
was moistened with lukewarm water 
before sanding. 

Discoloration the underside 
oak veneers was found caused 
the accumulation arid subsequent oxi- 
dation tannin cells damaged 
during the veneer-cutting process; the 
knife damage the cell always 
greater the under surface. Both 
damage and discoloration can re- 
wood before cutting. (Based ab- 
stract Forest Products and Utiliza- 
tion Abstracts, Vol. 14, No. April 
1953, 80). [Tech. Bul. 
No. 17] 


Management 


Hanger, Electric energy use 
wood manufacture the 
Fir region. Timberman 
(5), 


figures based surveys 
showing raw materials 
wed. energy, KWH/1000 bd. ft. 
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timber, man-hours/1000 bd. ft., and 
energy obtained purchase 
mill generation, for representative 
sample the larger sawmills, ply- 
wood mills, paper mills 
hardboard and undifferentiated mills 
the region. [Forestry Abstracts, 
14, No. 


Meriluoto, Sahatavaran auto- 
rautatiekuljetus. [Road and rail 
transport.} Pap. Puu (Aa), 
1953 (177-80). P.R. 


Makes recommendations for han- 
dling timber when has carried 
lorry and then transferred rail- 
way wagons. [Forestry Abstracts, 
14, No. 


Woodworking Machinery 


Technische Messe Hannover. Vor- 
{Hanover Technological Fair. Pre- 
liminary report woodworking 
Holztechnik (4), 1953 
(176-96, 205-12). P.R. 


illustrated description differ- 
ent woodworking machines exhibited 
110 manufacturing firms section 
the Hanover Engineering Fair, 
1953. [Forestry Abstracts, 14, 
No. 


Rozkov, Pljuscenie zubjev 
ramnyh pil. [Swage-setting frame- 
saw teeth.} Lesn. Prom. (6; 7), 
1952 


The availability since 1950 im- 
proved steels the Russian saw-manu- 
facturing industry has made possible 
use swage-set teeth frame-saw 
blades. The standard angles for these 
teeth are follows (the first number 
applies summer, the bracketed 
winter, conversion): clearance 30° 
(30°); sharpness 43° (45°); hook 
(15°); gullet depth 0.85 
(0.75), and gullet radius 0.15 (0.15) 
the tooth pitch. The following 
pitches are recommended for logs 
different diameters, the first 
giving the log diameter (in cm.), 
and the bracketed the tooth pitch (in 
mm.): (22); 20-30 (26); 
30-40 over (34). The the- 
ory and practice swage-setting are 
discussed detail. Abstracts, 
14, No. 


Endersley, The performance 
circular plate ripsaws. Forest Prod- 
ucts Research Bulletin No. 27, 
Stationery Office, 1953, pp., illus., 
fig., ref., 9d. 


describes tests carried 
out the Forest Products Research 
Laboratory circular plate ripsaws 


with spring set teeth. The tests were 
undertaken provide information 
some the factors affecting saw per- 
formance. They show how the per- 
formance circular plate ripsaws can 
related feed speed, depth cut, 
hook angle, number teeth the 
saw and ‘density’ timber cut. Par- 
ticular attention has been paid saws 
having relatively few teeth and evi- 
dence was obtained which indicated 
that they should only used under 
the specified operating conditions. The 
behaviour sawdust the vicinity 
the gullet was studied with the aid 
high speed photography and at- 
tempt was made correlate the 
amount sawdust retained the gul- 
let with the size 
{Tech. Bul. F.D.C., No. 


Glues and Gluing 


Bock, Die Prufung der Festig- 
keit von Leimverbindungen wahrend 
des Abbindens des Leimes. [Testing 
the strength glue-joints during 
glue-setting.} Holz Roh- 
(10), 1952 (394-8). refs. 
P.R. 

Shows that these tests should 
made specimens with glue-line par- 
allel fibres, because gluings this 
kind form the overwhelming majority 
all industrial gluings; moreover, the 
usual tensile test with 1:4 scarf glue- 
joint yields values many times greater 
than those for lap-joints parallel 
grain. Discusses different strength tests 
and recommends the shear-strength test 
the most suitable. Suggests new 
forms test specimens for both nor- 
mal and thick glue-lines, and describes 
the pressing these specimens during 
the gluing process. Abstracts, 
14, No. 


Mills, Wood adhesives. (Lei- 
cester Lovell and Co. Ltd.). Paper 
the Hull Wood Forum, March 1953. 
Adhesives and Resins, Vol. No. 
April 1953, pp. 27-8. 


The term ‘resin-bonded plywood’ 
gives real indication durability 
because manufacturers some coun- 
tries use flour extender, 
duces the water resistance the resin. 
Urea resins with the usual hardeners 
can extended with 30% 
flour and still comply with the lowest 
standard defined BS1203. The 
strength urea resins can increased 
considerably the addition mela- 
mine, but comply with the highest 
standard defined phenolic resin 
should used. 


obtain the strongest panels 
made the harder timbers, pressures 
in. are required 
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during manufacture. Patchy adhesion 
plywood seems due the 
tight surfaces the veneer being 

Phenolic-bonded plywood was orig- 
inally manufactured 140° C., which 
meant that the moisture content 
the veneers had reduced below 
prevent blistering. However, 

henolic resins which can cured 
100°-110° are now available. 

Maximum durability can obtained 
with cold-setting phenols 
hardeners, but resorcinol adhesives are 
preferable. Although the latter cost 
more and the glue-line dark 
colour, they are less sensitive hard- 
ener concentration than phenolic 
resins and general use. 

Powder hardeners are tending 
replace liquid ones because they pro- 
duce less formaldehyde fumes and 
allow setting times reduced. 


Plath, Der Abbindevorgang von 
Kunstharzleimen Temperaturbe- 
reich 100° [Process setting 
synthetic-resin glues the tem- 
perature range round 100° C.} Holz 
Roh- Werkstoff (11), 1952 
(421-5). P.R. 


Presents graphed results tests 
different properties some syn- 
thetic-resin glues (polyvinyl acetate, 
urea-formaldehyde, melamine-formal- 
dehyde) used the plywood (and 
fibreboard) industry. One conclusion 
from these tests that the hardening 
reactions high-condensation glues 
should stopped the moment when 
the plastic/elastic properties the 
glue-line yield the highest strength 
values. The strength maximum not 
identical with ‘full hardening’. un- 
desirable interruption the harden- 
ing reactions may brought about 
removal water (too dry wood, na- 
which necessary for obtaining 
good glue-line. advisable use 
extenders that split off water high 
temperatures. [Forestry Abstracts, 


14, No. 


Board Products 


Klauditz, Untersuchungen 
uber die Eignung von verschiedenen 
Holzarten, insbesondere 
buchenholz zur Herstellung von 
Holzpanplatten. [Investigations 
the suitability different woods, 
particular Fagus sylvatica wood, 
for the manufacture chipboards.} 
Bericht, Institut fur 
Braunschweig No. 25/52 pp. 

Presents results investigation 
on: (1) the surface area wood 
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chips different thickness and den- 
sity; (2) bending strength Spruce 
chipboards relation the thickness 
individual chips; (3) relationship 
between the density Beech chip- 
boards and their bending strength; 
(4) bending strength chipboards 
made from different woods relation 
chip thickness and chipboard den- 
sity; (5) density chipboards made 
from different woods but having the 
same bending strength; and (6) nail- 
and screw-holding power Spruce 
and Beech chipboards. calculate 
the comparative bending strengths 
chipboards made different 
woods, auxiliary function de- 
rived, viz. the ‘efficiency (Wir- 
strength (kg./sq. cm.) 
density (g./c.c.) 18, the species 
used for the chipboard, where 
the static bending characteristic (bend- 
ing basic density, 1/- 
100th the strength/density ratio). 
Chipboards kg./sq. cm. 
bending strength, made from thin 
mm. flat chips, using synthetic 
resin binder per oven-dry weight 
wood, have density g./c.c. 
when made Spruce, and 
when made Beech. [Forestry 


Plaques base sciure bois 
agglomeree. [Bonded-sawdust 
boards.} French Patent No. 970,091, 
Dec. 29, 1950. pp. dgms. 
P.O. 


Rigidity the boards achieved 
inserting sheets paper other 
materials, dividing the sawdust into 
layers. [Forestry Abstracts, 14, 
No. 


Utilization 


Strudel, Verfahren zur Herstel- 
lung von Brennkorpern. [Method 
manufacturing fuel briquettes.} Ger- 
man Patent No. 823,734, Dec. 1951. 
pp. P.O. 


The briquettes are made from for- 
est waste, especially conifer needles, 
with without comminuted wood, 
straw, coal-dust, peat, using organic 
binders. [Forestry Abstracts, 14, 
No. 


Kurth, F., and Chan, Ex- 
traction tannin and dihydroquer- 
cetin from Douglas Fir bark. Repr. 
from Journal the American Leather 
Chemists’ Association, Easton, Pa. 
(1), 1953 (20-32). refs. 


Discusses the extraction efficiency 
various leaching arrangements and ex- 
traction periods. The most efficient 
extraction total solids, tannin, and 


dihydroquercetin, was obtained when, 
before hot-water extraction, the bark 
was freed from wax extraction 
with C,H,. Purity tannin extracts 
varied with the bark condition before 
extraction. purity tan. 
nin content considered normal for 


extracts from sound Douglas Fir 


bark, 


For maximum yields and the 


bark must removed from 


and dried soon after felling. 


Abstracts, 14, No. 


logs 
restry 


separators. Bull. Commonw. 
dustr. Res. Organ. Aust. 
1953. pp. 28. refs. 


Forty species from Australia 
Pacific area were tested 
trical resistance, content, 
sional changes, handling 
flexibility angle 
and the effect mechanical 
treatment with acid, and wer 
life and service tests. Tabula: 
sults show that only species 
oughly satisfactory. These are: 
palmerstonii and 
bidwillii, 
boidalis, cunningham 
rydium franklinii and 


Pinus radiata was 


life test, and its suitability sho 
tested commercially. Dyera 


gave good results limited 
service test, but because 


weakness would need extended 


the 
:lec- 
nen- 
ven 
re- 
hor- 
lin- 
ina 
‘lata 
and 


nical 


service 
tests. selaginoides 


roved 


suitable only for 
because low resistance 


ical abrasion. Daphnandra 
Agathis macrophylla and 


tha, 
inea 


woolsii would probably justify 


testing supplies the more 
species were short. [Forestry Abs 


14, No. 


Greenhill, L., and Chase, 


tracts, 


Australian woods for textile 
some experiments flax spinning 


system. Wood (1), 195 


4). [Commonwealth 


dustrial Research Organization 
tralia. 


and uniformity wear, the 
grooves, and the tendency 
the frequency cleaning anc 
grinding, and the smoothness 
surface after grinding, nu: 
Australian species are tabulat 
compared with English 
Canadian Rock Maple. Rollc 
from segments gave 
than those laminated from flat 
the difficulty seasoning solic 
makes the use fabricated 
almost imperative. the 
woods, 
outstanding results the spre 
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(12- 
d In- 
Aus- 


rate 
ation 
chip, 
the 
and 
and 
built 
sults 
gave 


1954 


(the the operation) but 

sonably good supply, gives 
tle seasoning, and machines 
well, not serviceable Rock 
Maple Neither Tristania conferta nor 
Notho cunninghamii was found 


good for constructing 
rollers. Further experiments 
will made other Australian spe- 


Abstracts, 14, No. 


Pathology 


Mitteleuropas. [The wood- 
ing insects central Europe.} 
‘Musterschmidt’, 
Verlag, 1952. pp. 157 
Price £1. each part. 


The work two parts, one con- 
sisting the text with some illustra- 
tions, and the other illustrations 
only. The text contains general in- 
troduction dealing with the biology, 
ecology and economic importance 
such insects general and this fol- 
lowed notes the life history, 
distribution and importance 
individual species. [Forestry Ab- 
stracts, 14, No. 


NEW 


Woodworkers’ Industry 
Grand Rapids, Michi 


See Our Display 
Booths B-1, B-2, B-3 and B-4 


WOODWORKING MACHINERY 
UNDER POWER 


Never Before Shown 


May 5th, 6th, and 7th 


Muthig, Verwendung von 
traschaal zur Schadlingsbekampfung 
Nutzholz. [Use ultrasonics for 
pest control German Pat- 
ent No. 831,767, Feb. 18, 1952. pp. 
dgms. [G.} P.O. 

Poles sleepers, with without 
tive, are treated with ultrasonics 
from 1-2 KW. generator, using 
transmitting liquid, the purposes 
being (1) destruction the fungus 
and insect pests the timber, and 
(2) promotion diffusion pre- 
servatives into the wood. 
Abstracts, 14, No. 


temperature lors fixation 
Limnoria lignorum Rathke sur 
bois. [The influence temperature 
causing lignorum attach it- 
self wood.} C.R. Acad. Sci. Paris 


the basis laboratory experi- 
ments, gives values for the prob- 
ability that any one will at- 
tach itself piece wood with 
which comes contact) different 
temperatures. values increase with 
increasing temperature between 
and 25° C., but the relationship not 
linear. Further experiments the 


Show 


gan 


LUMBER STRETCHER 


effect light and the chemistry 
the wood are planned. 
Abstracts, 14, No. 


Preservation 


Krzyzewski, The hot-and-cold 
bath preservative treatment Jack 
Pine and Spruce crossarms with pen- 
tachlorophenol solution. Mimeo For. 
Prod. Lab. Can. No. O-166, 1952. 

Tests were made Jack Pine 
and Spruce cross-arms. Results for 
Jack Pine were satisfactory, but the 
method cannot recommended for 
Spruce, absorption and depth 
penetration were not adequate. Net 
retention was not much increased 
prolonged periods (up hr.) 
the cooling bath. [Forestry Abstracts, 
14, No. 


Use arsenic fight teredo worm. 
Paper Tr. 135 (19), 1952 (18), 


Announces preparation which, 
sprayed the form 1/50,000 
aqueous solution over large Davis 
rafts, said protect the logs against 
teredo attack. has been developed 
B.C. Research Council. [Forestry Ab- 
stracts, 14, No. 


NEWMAN MACHINE COMPANY, INC. 


Greensboro, North Carolina 


JOURNAL 


Also see Onsrud Routers and Shapers the: 
WOODWORKERS INDUSTRY SHOW, May 1954 
CIVIC 

Grand Rapids 


ONSRUD MACHINE WORKS, 


COMPANY SUPPORTING MEMBERS 


ALABAMA Edward Hines Lumber Co., Chicago MICHIGAN 
Smith Lumber Co., Chapman Illinois Interior Finish Co., Chicago Baker Furniture, Inc., Grand Rapids 
ARKANSAS Johnson Carlson, Chicago The Dow Chemical Co., Midland 
Lumber Co. Arkansas, Warren Masonite Corp., Chicago Everett Piano Co., South Haven 
The Crossett Co., Crossett Mattison Machine Works, Rockford The Lloyd Manufacturing Co., Menominee 
Dierks Lumber Coal Co., Mountain Pine Pressed Steel Car Co., Inc., Chicago MINNESOTA 
Southern Lumber Co., Warren Sherwin-Williams Co., Chicago Machi 
Steger Furniture Mfg. Co., Steger Machine Co., 
CALIFORNIA Rilco Laminated Products, Inc 
California Redwood Association, San Francisco INDIANA Wabash Screen Door Co., 
rane Mills, Cornin ational Homes Corp., Lafayette 
Ivory Pine Co., The Wood-Worker and Plywood, Monsanto Chemical St. Louis 
National Wood Treating Corp., Oroville Indianapolis NEVADA 


Scott Lumber Co., Inc., Burney Vaughn Millwork Co., Reno 


Tarter, Webster Johnson, Stockton NEW YORK 

Winton Lumber Co., Martell urtis Co. Inc., Clinton American Defibrator, Inc., New 

Wood Lumber Co., San Francisco LOUISIANA Borden Co., New York 
GEORGIA Hodges Industries, Inc., Shreveport Peter Cooper Corps., Gowanda 

Southern Wood Preserving Co., Atlanta Louisiana Long Leaf Lumber Co., Fisher 
IDAHO MARYLAND eichho emicals, Inc., ite 

Potlatch Forests, Inc., Lewiston National Store Fixture Co., Inc., Odenton United States Plywood Corp., New 
ILLINOIS MASSACHUSETTS NORTH CAROLINA 

General Electric, Cabinet Plant, Rock- Draper Corp., Hopedale The Champion Paper Fiber 

ford Heywood-Wakefield Co., Gardner Deluxe Saw & Tool Company, High ome 
Greenlee Tool Co., Rockford Spalding Bros., Inc., Chicopee OHIO 


The Baker Wood Preserving Co., 
The Baldwin Co., Cincinnati 
Buckeye Screen Weatherstrip Co., 
Coe Manufacturing Company, 
The Kirk Blum Mfg. Co., Cincin 
Moraine Box Company, Dayton 
OREGON 
Cascades Plywood Corporation, 
Evans Products Co., Coos Bay 
Forest Fiber Products Co., Forest 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
West Coast Lumberman’s Assn., Portiand 
PENNSYLVANIA 
Blaw-Knox Company, Pittsburgh 
Firth Sterling Steel Carbide Corp., 
Frick Company, Waynesboro 
Gunnison Homes, Inc., Harrisburg 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
Wood Metals Industries, Inc., Syn- 
der County 
SOUTH CAROLINA 
Lightsey Brothers, Miley 
TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Memphis 
Tenn. Products Chemical 
nooga 
TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
VERMONT 
Fyles Rice Co., Inc., Bethel 
WASHINGTON 
American Marietta Co., Seattle 
ouglas Fir Plywood Association, 
ine ing ving quipmen The Lumber Co., 


Logging Co., Shelt 
Black Brothers manufacture complete line laminating and 


gluing equipment nationally recognized superiority. WISCONSIN 

rated above No. 22-D resilient roll, ball bearing glue spreader The Buckstaff Co., Oshkosh 
equipped with water cooled doctor rolls optional extra for Harnischfeger Corp., Port 
use with quick setting glues. Gluing rolls are deeply covered Marathon Corp., Rothschild 

with fine synthetic rubber, and are specially grooved control 

the amount resins deposited and conform irregularities Oshkosh 

the veneer. Accurate, heavy duty ball bearings are sealed Rhinelander Paper Co., Rhinelander 
keep lubricants in, and dirt and glue out. Black’s 22-D Spreader ALASKA 

for resins, casein, and other cold glues unmatched speed, 


Ketchikan Spruce Mills, Ketchikan 
economy, accuracy, cleanliness and quality production. Write CANADA 
for details today let send you catalog the complete Lbr. Mfrs. Assn., 
Black line. 


Canadian Forest Products Limited, 


minster, 
Canadian Siempelkamp Ltd., Ont. 
Kitchener, Ont. 


The Knight Mfg. Lbr. Co. eaford, 


Booth Section Woodworkers Industry Show 
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GRAPHIC TRENDS 


TOTAL PULPWOOD 


MILLIONS OF CORDS 
8 


Lumber 
Billions of Beard Feet 


NAL FPRS 


PRODUCTS RESEARCH SOCIETY, BOX 2010, UNIVERSITY STATION, MADISON, WISCONSIN 


APRIL, 1954 


Number 


BUSINESS OUTLOOK 


EVEREST, Chairman the 
Board, Marathon Corp., writes that 
following the talk pessimists 
among the press and radio fraternity 
last fall, potential customers the 
paper industry held off buying 
long possible expecting break 
prices. However, shortly after the 
first the year, orders for pulp 
and paper and paper products 
commenced pour into the mills and 
with the exception corrugated 
boxes, all branches the industry 
experienced marked improvement. 
Recently, Mr. Everest reports, 
there has been some improvement 
the corrugated container business. 
Mr. Everest's present appraisal for 
the full year that consumption 
will equal 1953, which was the 
record year. 


FEBRUARY FURNITURE SALES were 
appreciably better than January. 
Inventories are sound shape and 
expected spring buying surge 
expected expanded plant business. 


THIS YEAR'S HOMEBUILDING likely 
exceed '53 about percent, 
according results survey 
made recently American Builder, 
Chicago, authoritative magazine 
the light construction field. 
Seventy percent the builders 
answering the survey indicated they 
exvect build more dwelling units 
this year than last. The anticipated 
increase available mortgage 
money, especially for lower income 
housing, appears one reason 
for optimism. 
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New Publications 


Some Effects Sawdust Mulch- 
ing. Posey and Jack May. 
Describes tests and results sawdust 
mulch treatment compared using 
burlap and straw mulches. ap- 
pears many cases sawdust mulch 
practical. Available: Agricultural Ex- 
periment Station, Alabama Poly. Insti- 
tute, Aubron, Ala. 


Research Note No. 51. Describes 
study determine labor requirements 
influenced volume cut per acre 
Bent Creek Experimental Forest. 
Study covers both hand and machine 
methods. Available: Southeastern For- 
est Experiment Station, Asheville, 


Research Note No. 52. Describes 
tiveness spray treatments reduce 
insect activity wilt infected oak trees 
and thus reduce 
method wilt spread, eg. through 
insects. Available: Southeastern Forest 
Experiment Station, Asheville, 


Research Note No. 53. Describes 
results study conducted the 
George Walton Experimental Forest 
which suggests two-stage 
schedule for pruning planted slash pine 
which will kecp enough crown the 
growth. Available: Southeastern Forest 
Experiment Station, Asheville, 


Handbook Furniture Manufac- 
turers. Contains wide range in- 
formation about legal requirements, 
wage and salary administration, trade 
practice conference rules, design, qual- 
ity control, etc., with particular appli- 
cation Southern California area. 
addition there are directories design- 
crs and supplicrs and 
FMASC members. Available: The 
Furniture Manufacturers Association 
Southern California, 2155 7th 
Street, Los Angeles 23, Calif., Price 
$2.50. 


Annual Report, 1953. Division 
Forestry Relations, Tennessee Valley 
Authority. Describes various types 
work done the TVA relative im- 
proving forest management and 
harvesting, and fish and game develop- 
year. charts serv- 
conducted TVA pertaining 
above. Personnel the division, pub- 
lications during past year, 
cooperative contracts are 
Available: Tennessee Valley Authority, 


Norris, Tennessee. 


Ponderosa Pine. Describes the tree, 
distribution and 
growth, supply, production, 
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and principal uses. Available: Super- 
intendent Documents, Gov- 
ernment Printing Office, Washington 
25, Price cents. 


The following publications are avail- 
able from the Forest Products Labora- 
tory, Madison Wis. 


The Wood Pallet Industry, Its 
Development and Progress Toward 
Standardization. Rpt. No. 1957. Out- 
lines development the pallet indus- 
try and summarizes pallet design and 
specifications, presents results 
search, and includes glossary terms 


and selected bibliography. 


Rigidity and Strength Frame 
Walls Sheathed with Fiberboard. 
Rpt. No. 1151. De- 


wall sheathed with fiberboard 


Latest Companies Become 


The Smith Company, In- 
dianapolis, Ind., The 
Wood-Worker and Veneers and Ply- 
wood, new supporting member 
this month. James Burrell, General 
Manager and Editor the Smith pub- 
tative. 


The Wood-Worker has 
lished the Smith Co. since 1882 and 
considered the oldest wood-working 
production journal the world. Its 
distribution principally the S., 
but also reaches other countries. 


Veneers and Plywood, founded 
1907, the magazine devoted ex- 
clusively producers and 
veneer and plywood ficlds. Combined 
distribution the two publications 
nearly 10,000 copics monthly. 


Burrell jointed the Smith staff early 
1953, and his appointment Gen- 
eral and Editor became effec- 
tive January this year. became 
acquainted with many FPRS members 
Memphis during the national con- 
vention last June. 39, married, 
and has three children. attended 
DePauw University, member 
Delta Kappa Epsilon fraternity, and 
has been associated with editing and 
publishing for more than years. 


The Winton Lumber Company, 
Martell (Amador County), California, 
new FPRS supporting member, has 
long-term pine operation California. 
Mr. John Rosenberry, executive vice- 
president Winton Lumber Co., 
the designated representative. 

Winton Lumber Co. originally 
started the pine business 
River Falls, They began opera- 


determine their rigidity and 
strength. The effects nailing, 
age high humidity, wetting, open. 
ings wall panels, and vibration 
these panels were 
Report gives results tests, and, for 
comparative purposes, includes test 
data walls sheathed with horizontal 
and diagonal sheathing. 


Bolted Joint Under 
Rpt. No. D1951. Edward 
Report presents theoretical for 


determining the allowable 
The design value the joint 
puted after combining 
ameters involving the prop- 
ertics the being and 


appendix giving several 
trating application the 
method specific 


FPRS Supporting 


mills. The Company 
fornia about ten years ago. 

Mr. Winton of Mini polis, 
Winton has devoted much time 
serving high posts. 


Winton Lumber Co. its 
long existence has always the 
manufacture quality 

interesting school was 


and explains the many phases 
ber manufacturing Winton. 


The Mattison Machine Works, 545 
Blackhawk Park Ave., Rockford, 
recently became supporting 
the FPRS also. Mattison, primarily 
woodworking 
turer, has been active supporter 
the work the FPRS since 
ing the socicty. 


Treasurer, designated ntative 
the society. 

Walt Hagstrom, 
ager, has been very active work 
the FPRS. Mattison 
has exhibited every FPRS 
show. 

Another new supporting ber 
Canadian Siempelkamp, 


presses and veneer dryers, 
Mr. Hugo Schwengers, Mr. 


Schwengers the designated 
tative the FPRS. The firm 
835 Beach Road, Hamilton, 
Canada. 

APRIL, 
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Bunyan Hour Sponsors— 
PRS National Meeting 


The Borden Company, New York, 
New York 
Buss Works, Holland, Michi- 


Manufacturing Company, 
ville, Ohio 

Clark Company, Battle 
Michigan 

Publishing Company, Indus- 
Woodworking, Greenwich, 

Ohio 


Winther Company, Joliet, 
Bros. Company, Rock- 


ford, 

Publishing Company, Wood 
Digest, Wheaton, 

Curt Joa, Inc., Sheboygan Falls, 
Wisconsin 

Kennametal, Inc., Latrobe, Pennsyl- 
vania 

Kirk Blum Manufacturing Com- 
pany, Cincinnati, Ohio 

Masonite Corporation, 
nois 

Mattison Machine Works, Rockford, 
Illinois 

Machine Company, 
Minnesota 
Merritt-Solem Corporation, Lockport, 
New York 


Chemical Company, St. 


Louis, Missouri 

National Casein Company, Chicago, 
Illinois 

Newman Machine Company, Inc., 
Greensboro, North Carolina 

Oliver Machinery Company, Grand 
Rapids, Michigan 

Onsrud Machine Works, Inc., Chi- 
cago, 

The Pacific Lumber Company, Scotia, 
California 

Perkins Glue Company, Lansdale, 
Pennsylvania 

Protection Products Manufacturing 
Co., Kalamazoo, Michigan 

Red Lion Cabinet Company, Red Lion, 
Pennsylvania 

Rockwell Manufacturing Company, 
Pittsburgh, Pennsylvania 

Rohm Haas Company, Philadelphia, 
Pennsylvania 

Root Company, York, Penn- 
sylvania 

Simonds Saw Steel Company, Fitch- 
burg, Massachusetts 

Southern Lumberman, Nashville, Ten- 

The Tannewitz Works, Grand Rapids, 

Tool Corporation, Warsaw, 

Baxter Whitney Son, Inc., Win- 
Massachusetts 

Machine Company, 
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Moore Dry Kiln Company, Jackson- 
ville. Florida 

The Dow Chemical Company, Mid- 
land, Michigan 

The Williams Patent Crusher Pul- 
verizer Co., St. Louis, Missouri 

The Black Brothers Co., Inc., Men- 
dota, Illinois 

Nelsonite Chemical Products, Inc., 
Grand Rapids, Michigan 

The Bahnson Company, Winston— 
Salem, 

The James Donnolly Co. Ltd., To- 
ronto, Ontario, Canada 

Wolverine Finishes Corporation, 
Grand Rapids, Michigan 

Drake Corporation, St. Louis, 

Aries Fiberboard Corporation, New 
York, New York 

The Smith Company, Indian- 
apolis, Indiana 

Sheboygan Machine Company, 
boygan, Wisconsin 

Irvington Machine Works, Portland, 
Oregon 

Monical Machine Co., 260 Leonard 
Street, W., Grand Rapids, Michi- 
gan 

Machinery Company, Osh- 
kosh, Wisconsin 

Hiller Stuart Company, 601 Sth 
Street, Grand Rapids, Michigan 

Jones Superior Machine Company, 
North Avenue, Chi- 
cago, 

The Louis Allis Company, 
Wisconsin 

Electronics, Tacoma, 
Washington 

Stetson—Ross Machine Company, Scat- 
tle, Washington 

Powers Wire Products Company, Mon- 
roe, Michigan 

American Cyanamid Company, New 
York, New York 

Reichhold Chemicals, Inc., White 
Plains, New York 

Hermance Machine Company, Wil- 
liamsport, Pennsylvania 


Industry News 


Experts See Better Trees 
Breeding 


Progress the Lake States Forest 
Tree Improvement Committee 
the committee was organized Janu- 
ary 1953 was reported the first 
annual meeting the committee 
the Forest Products Laboratory 
Madison, Wis. 

The committee composed 
representatives state, federal, and 
industrial foresters the Lake States 
area. The group-is one number 
that have been formed various parts 


the United States since 
gram was initiated the organization 
the Institute Tree Genetics 
California about 1920. 

Attending the meeting, besides 
Rudolf, were Earl Adams, division 
forestry, Minnesota department con- 
servation, St. Paul; Brener and 
Hitt, department genetics, 
and Riker, department plant 
pathology, University 
Madison; Hodge, Michigan con- 
servation department, Lansing; 
Willard Jones and Ochsner, 
Forest Service, Milwaukee, Wis.; 
John Macon, Consolidated Water 
Power and Paper Co., Rhinelander, 
Wis.; Philip Jaranson, department 
biology, Beloit college, Beloit, Wis.; 
Nekoosa—Edwards 
Paper Co., Wisconsin Rapids, Wis.; 
Robbins, department forestry, 
Michigan State College, East Lansing; 
and Benson Paul, 
Mitchell, and Maxon Pillow, 
Forest Products Laboratory. 


Wood and Its Competition 


Writing the Winter issue the 
Diehlcrafter, Fred Collinge, chair- 
man the board, Diehl 
Machine Works, makes some felling 
points wood vs. competition 
follows: 

the majority businesses 
within the wood industry are strug- 
gling with the competition wood 
substitutes. These substitutes—some 
them new, others relatively long 
standing have made their various 
penetrations result one factor: 
hard, consistent selling. 

decades, the wood industry has 
been noted for the business acumen 
the men who represent it. Few indus- 
tries can point leaders with more 
integrity, with more knowledge 
the techniques involved their pro- 
duction processes. 


the competition substitutes 
the fact that consumer surveys indicate 
preference for the beauty, the warmth, 
the everlasting quality wood. 

“Definite action being taken 
associations representing the wood 
industry—for concerted planning 
push wood the superior material. 
But plans must made and car- 
within the industry. For only 
combining our efforts and addition 
fighting individually for our own 
market that the steady in- 
roads substitute materials can 
brought halt. Such actions not 
constitute impedance progress. They 
are exactly the opposite. 
tory filled with instances tempo- 
rary success with ersatz materials 


47-A 


g 
q 
q 
3 


but history records that they not 
Jast—not when the material pushed 
aside has the adaptability—the quality 
—and the now-inexhaustable 
ability wood. 

fight for, let also concentrate 
what have fight with: wood. 
other material can compare with it. 
shouldering positive attitude— 
and aggressively maintaining with 
our individual markets—we will make 
the future wood limitless the 
growth our dynamic Nation.” 


Prefabricated Services Hut 


timber hut which fulfils military 
needs for mobility plus durability has 
been designed the Timber Devel- 
opment Association, London. 

Constructed mainly Western Red 
manent building, easily erected un- 
skilled labour, dismantled 
ported, thus meeting essential require- 
ments. more than two men, using 
screwdriver and spanner only, are re- 
assemble the factory pro- 

uced, interchangeable panels 
vide hut any desired length. The 
hut weighs less than two and half 
tons; measures ft. in. 
length, ft. wide and ft. high. 

With the exception the roof 
beams, door and window frames which 
are Yellow Cedar, the hut con- 
structed Western Red Cedar. 

The system construction 
the form standard panels for the 
walls, floor and roof which have been 
kept flush that they can stored 
and carried flat top one another 
without damage. The panels are ap- 
proximately ft. ft. with finished 
thickness in. with wider win- 
dow and door panels. 


The floor can supported 
sleeper walls and wall plates laid 
directly the ground and the walls 
are joined roof level beams 
in. in. Yellow Cedar fitted 
pre-cut positions. The roof formed 
which are laid the roof beams and 
covered with felt. 

Metal clips, specially designed, con- 
nect the panels and draw them together 
make tight join. 


New Industry Based Wood 


The latest issue Weyerhacuser 
News (Weyerhaeuser Sales Co., St. 
Paul, Minn.) describes basic new 
industry found moldable, whole- 
wood fibers. Additives not only make 
the wood fibers but make 
possible control the characteristics 
the product and tailor 
specific uses. Hundreds products 
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can made from the new material, 
including, croquet balls, 
cabinets, tool handles, printing-plate 
blocks, flooring, ladies 
dishes, and bowling pins. years 
continuous research Weyerhaeuser 
Timber Co. preceded develop- 
ment the project the point where 
consumer items could produced. 


Product 


New Technical Data Folder 
Liquid Urea Resin Glues 


Publication the comprehensive 
folder Liquid Resin Glue uses has 
been announced National Casein, 
Chicago, Illinois. Included 
nical sheets about hot press, high fre- 
quency, cold press and single opening 
hot press operations. 


The folder, No. N.R. 50, edited 
for liquid urea resin adhesives 
the woodworking industry. No. 
being made available through 
National Casein, 601 80th St., 
Chicago 20, 


Resyns for the Woodworking In- 
dustries. Describes modern glues pro- 
duced company and part they play 
modern mass production furni- 
ture. Also included Evaluation 
Some Polyvinyl Resin Glues. Com- 
parison made with animal glue 
series tests. Research was con- 
ducted Wood Products Laboratory, 
North Carolina State College. Copies 
the portfolio may obtained from 
National Adhesives Division, Nation 
Starch Products Inc., 270 Madison 
Ave., New York 16, 


Standard Dry Kiln 
apolis, Ind., has announced that Red- 
man Engineering Service, High Point, 
now represents them the 
North Carolina, South Carolina, north- 
Georgia, eastern 
and Virginia areas. Kenneth Redman, 
FPRS member, will assisted 
Bill Goramn. addition 
Standard Kilns, Redman will continue 
handle his own products, consisting 
factory driers, air make-up systems, 
and factory conditioning systems. 


Section News 


News Notes from the 
Northeast Section 


Frank Parrish, presently Northeast 
Section Chairman and Nominee for 
Northeast Regional Board Member, 
has incorporated many interesting news 
notes that Section’s Spring News 
Letter. 


Noting that when heat turned 
the furniture plant cold winter 
weckends, the sad result lowered 
humidity too often tops split— 
loose panels warped toward the ex. 
posed face, and the other bad things 
the book that seem happen,” 
Parrish has this suggestion: 


humidity control answer 
usually not feasible. 
control will sufficiently this 
most cases. Just cut the radia- 
tion half and then replace ‘he bal- 
ance with thermostatically 
modine type, and lock the 
guarantee most your will 
over.” 


Frank also describes new 
east Section map, bandsawn 
piece plywood, shows 
distribution membership. 
other uses the map will better 
will also pinpoint areas 
tional membership effort 


off. 


Second Annual Eastern 
Canadian Meeting Draws 
120 Members, Guests 


Keyed the problems 
throughout the wood 120 
members and guests attended the sec- 
ond annual meeting the Eastern 
Canadian Section, held March 
the Chateau Laurier, Ottawa. 


The technical phase the program 
anel discussion can 
assist expanding markcts for 
President the National 
Council, spoke the annual dinner 
research Canada, stressing the neces- 
sity for Canadian industry undertake 
more 


Among recent activities new- 
est FPRS section the 
ing, held Montreal 
with the Quebec 
has led plans similar 
the future. 


Officers elected for the yeat 
Palmason, Dominion Tar 
cal Co., Past-Chairman; 
Bell Telephone Co. First 
Maxwell Co., Second 
Andrews, Forest Proc Lab- 
oratory, Secretary; and 
Beli Telephone Co. Treas- 
urer. 
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Registrations Point Record Meeting May 


Headquarters Hotel Pantlind filled up, but rooms yet 
nearby first class hotels and less expensive hotels. Don’t over- 


look 


registrations running about over previous years may indicate 
900 attendance FPRS Meeting. 


thousands are expected attend the huge sellout Wood- 
workers Industry Show. (See pages 


adds to, your reservations without delay you plan 


attend 


CARR 
Program Chairman 


PAULEY 
President 


proudly proclaim this thriving in- 
inhabitants the Capital 
products industries the naticn 
will them one better, and salute 
Grand Rapids the nation’s 
working Industry for period 
almost week. 


During these busy days you will see 

section the nation, from 
and from foreign 
for the common purpose 
the very latest forest 
products and visit the larg- 
full-scale woodworking machinery 
services show recent years, for 
ideas cost-cutting machinery 


and supplies. 


fight Big Technical Sessions, 
Open Committee 
Meetings Scheduled 


Wednesday, May the opening 
FPRS registrants will have their 

pact meetings, with experts 

fields, from education 

finishing. Also, this day, 

will able visit their 

some four Grand Rapids’ 

first-hand their manufacturing 
noon, the 1954 Wood- 
industry Show opens, with 
100 cxhibitors displaying the 
big the Civic Auditorium. 
May the official 
sessions open, and run con- 
two full days. 


FPRS 


President-Elect Carr 


President-Elect Lester Carr, 
Carr and Co., Sacramento, Calif., 
bringing the office president 
the Society wealth practical experi- 
ence the lumber business. 
widely known for his ready interest 
technological improvement the lum- 
ber industry well for being 
enthusiastic spokesman for the virtues 
wood. Mr. Carr has been active 
the Western Pine Association for seven 
years and has been chairman that 
promotion committee since 
1950. Lately Mr. Carr has authored 
widely publicized article the lum- 
ber industry 2004. 


Retiring President 


During the term office retiring 
president Robert Pauley, Manager, 
Special Products Div., Weyerhacuser 
Timber Co., the has experi- 
enced its most successful year his- 
tory continual growth. Membership 
has increased greatly during Mr. 
tenure, and the publications 
program has been greatly strengthened. 


CHRISTIAN 
FPRS Vice-President 


DR. HALL 
General Chairman 


MEIER 


HERRITY 
Publicity 


The membership owes deep debt 
gratitude Mr. Pauley for efforts 
behalf the interests. 


WEYERHAEUSER 


Annual Meeting Luncheon Speaker 
Leader Forest Resources Utilization 


Weyerhaeuser, Jr., president 
Weyerhaeuser Timber Company, Ta- 
coma, Washington, will the 
pal speaker the official luncheon 
the Forest Products Research 
Eighth National Meeting held 
May and Grands Rapids, 
Michigan. 

Dr. George Garratt, Dean the 
School Forestry, Yale University, 
and past FPRS National President. 


The National Meeting Committee Chairmen 


PRYCE 
Arrangements 


PRESTON 
Budget and Finance 


4 


GLEASON 
Women’s Activities 


Chairman 
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MEET THE SPEAKERS AND COMMITTEE 
Held Grand 


More than nationally recognized experts 

their respective fields will gather Grand Rapids 

describe the latest technical advances the 

wood industry. Members the audience 

every technical session will have the opportunity 

take part discussion periods following the 


R. H. BESCHER R. F. BLOMQUIST 


% 
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R. R. BLUMENSTEIN K. R. BROWN J. L. BUTLER d 


HOYLE, JR. 


MARRA 


PETTER 


NAL 


IRWIN 


PRICE 


FPRS 


JOHNSON 


LATIMER 


McCALLA 


RIDER 


RMACK 


McMAHON 


RITCHIE 


MOTTET 


PEISTER 


K . 


SEBORG 
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THE EIGHTH NATIONAL MEETING 


SHRECK 


THORNBER 


SIMMONS 


TURNER 


WARE 


National Meeting Abstracts 


Following are abstracts 
some the papers that will 
presented the 8th Annual 
FPRS Meeting Grand Rapids, 


Recurrent Types Damage 
Harmon, Freight Loss and Damage 
Prevention Section, Association 
American Railroads, Chicago, 
nois. 


Much furniture damage 
rent and because this within 
means control for prevention. 
While manhandling contributing 
factor damage not the major 
cause frequently attributed. Proper 
gether with examination character- 
istics articles and application 
inner packing invariably provides the 
opportunity for corrective action the 
source manufacture and packing. 

Damage claims are seldom filed 
the shipper, therefore, imperative 
hand knowledge damage 
enced. Causes must 
analyzed, otherwise avoidable damage 
within his control may repeated 
over and over again. 

damage can overcome quality 
control programs the shipper, basi- 
cally proper supervision article pro- 
duction, packaging, and loading. This 
enumerated types recurrent damage 
occurring various articles with pre- 
vention accomplished the source. 


52-A 


Wood Chemical Engineering 
Chemist, Forest Products Laboratory, 
Forest Service, Department 
Agriculture. 


The important role wood 
chemical engineering construction and 
the need for further research aimed 
toward its most effective use are dis- 
cussed. Data are given showing the 
loss bending strength thin cross 
sections species exposed acids 
and alkalies. Data are also given 
redwood cross sections exposed 
dilute solutions chemicals that are 
commonly present water passed over 
cooling towers. 


Biol Resistance Blended Urea- 
Melamine Wood Adhesives, 


The effects various ratios 
melamine resin/urea resin the re- 
sistance plywood boiling water 
were time assembly, moisture and filler 
content, and construction. 

Based four boil cycles, the per- 
formance was roughly proportional 
the amount melamine resin used. 
Even 10% melamine resin extension 
fractional boil resistance was obtained 
and time assembly was found 
non-critical with regard shear 
strength. 


Machining Wood with Coated 
Abrasives, Norman Franz and 
Edward Hinken, University 
Michigan, Ann Arbor, Michigan. 


The efficient use coated abrasives 
wood-working has been limited 


WILKINS 


H. 


& 


S ‘VERS 


the lack technical know 
this subject. the Univ 
Wood 
tory, the Carborundum Co: 
sponsoring research 
vide basic and objective 
machining ‘with coated abr. 

Significant data have been 


some the factors 


mine belt life, rate 


moval, and surface quality. 
such factors platen 


velocity, grit size, grit 


belt length have been 


basic knowledge, coupled 
manufacturing techn 
eginning bring the woo 
try new coated abrasive 
methods use. 


Advances Polyviny! 


Glues for Woodworking, 
McCormack, Development 


National Adhesives, 270 
Ave., New York, 


Development and use 
tate resins the woodwo: 
from their earliest 
the present time. The use 
acetate solution form, 
velopment emulsion 
which lead the 
these resins joint 
ture manufacture 
line and reasons for the 
also discussed. 


Product Liability, 
Feldan, Furniture Manufac 
sociation Southern 
Angeles, Calif. 

great deal litigatio: 
place because -of defects 
tured products leading 


APRi 


any 
pro- 
mation 
ves. 
tained 
deter- 
re, belt 
al, and 
The 
ith im- 
indus- 
and 


Acetate 


until 
the de- 
use 
furni- 
growth 
acetate 


ard 
As- 
Los 


taking 
anufac- 
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the thereof. This paper analyzes 
the liability contract and 
The historical basis for 
the manufacturer and dealer 
set which demonstrates the nar- 
row earlier times and indi- 
cates trend broader liability 
mes. The general theories 
the are applied the specific 
the wood producing and 
wood industries. Finally, some 
which may found the 
future well the steps which may 


the manufacturer and the 
dealer insure against the risks. 


Preservation and Packing Auto- 
motive Vehicles and Components 
for Export Shipment, 
Peister, Chief Boxing Enginecr, Gen- 
Motors Overseas Operations, New 
York, New York. 

What precautions are exercised 
the automotive industry deliver ap- 
proximately ten percent its national 
production overseas customers with- 
out Export packing 
methods this industry have not re- 
mained static, but instead have kept 
tune with its 

Our speaker has made substantial 
contribution the development the 
long experience this field with Gen- 
cral Motors Overseas Operations, both 
here and abroad. this article 
describes four separate phases auto- 
motive export preservation 
ing currently practised the 
auto industry. 

The Outlook for High Tempera- 
Ladell, Forest Products Laboratories 
Canada, Ottawa. 

Interest the kiln drying lum- 
ber high temperatures has been 
vived recent years and, 1952, the 
Forest Products Laboratory 
initiated investigations into the process. 
Promising results were obtained ex- 
ploratory tests with softwoods although 
results were less satisfactory with hard- 
woods. The process thought have 
Investigations 
are 

The present paper considers the in- 

significance high tempera- 
ture Fundamental considera- 


tions evaluate the process 
from industrial standpoint are dis- 
include such factors 
operating costs high tem- 
relative drying times 
cxisting kilns and the changes 
the high temperature 
VAL FPRS 


Although unqualified recommen- 
dations can made our present 
state knowledge suggested that 
such kilns would probably most 
suitable for the smaller plant, where 
fluctuating requirements that 
small loads must dried with little 
delay 


The Effect Time, Temperature, 
and Relative Humidity the Relief 
Casehardening Stresses, John 
Churchill, University Michi- 
gan, Arbor, Michigan and Charles 
Morschauser, Oregon State Forest 
Products Laboratory, Corvallis, Ore. 


The kiln drying lumber nor- 
mally accompanied the establish- 
ment stresses and sets the wood. 
Lumber this condition called case- 
hardened. For many uses caseharden- 
ing must removed. This com- 
monly accomplished giving the 
lumber high humidity treatment 
the close the drying period. Data 
collected this research indicates the 
existence definite relationship be- 
tween the three factors time, tempera- 
ture, and relative humidity relieving 
casehardening. Furthermore, the data 
indicated that thermal expansion 
the wood where high temperatures are 
used important factor relieving 
casehardening. 


Testing Furniture Packs Insure 
Good Delivery, Wilmer Balster, 
President, The Don Quinn Com- 
pany, Chicago 10, 

The methods testing furniture 
packaged within the various levels 
permissible types shipping contain- 
ers discussed relative simulating 
the testing laboratory the hazards 
storage handling and transportation. 

Physical characteristics furniture 
construction related testing and 
damage incidence are discussed. 


Improving the Thermal Efficiency 
Dry Kilns. Robert Hoyle, Jr., 
College Forestry, State University 
New York, Syracuse, This 
paper presents the results research 
project determine the importance 
controlling vented air and recovering 
heat from the vented air dry kilns. 
its inception the project was aimed 
primarily studying the feasibility 
heat recovery methods. The early 
stages the work indicated that con- 
trol venting might provide much 
greater heat savings than heat recovery. 
The research results showed that im- 
proving thermal economy kilns, at- 
tention should first devoted im- 
proving control venting 
lowed heat recovery techniques 
should they economically justifiable. 

The performance several com- 
partment type kilns, typical those 
found New York State, was meas- 
ured. Results showed that heat con- 


sumption kilns with poor vent con- 
trol would over twice that for kilns 
with well designed automatic vent 
damper controls. Heat recovery experi- 
ments showed that savings the order 
4.5 percent the heat con- 
could anticipated. The economic 
justification equipment investment 
obtain such savings discussed. 


Effect Particle Size and Shape 
the Strength and Dimensional 
Change Properties Resin Bonded 
Wood Particle Panels. Dale 
Turner, Forest Products Laboratory, 
Madison, Wis. variety precisely 
cut wood strands, flakes, cubes and 
helical ribbons were converted 
inch square panels. specific gravity 
range 0.60 1.10 with phenolic 
resin contents and percent 
was covered. Particle geometry has 
marked effect upon structural quality, 
dimensional stability and resin econ- 
omy. Tests show performance quality 
comparable plywood for the su- 
perior particle shapes. 

versatile method for particle gen- 
eration described. Results tests 
more than 300 panels are given 
tabular and curve form. Photographs 
particle preparation methods, typi- 
cal particles and their derived panels 
unique appearance are included. 
(End 


Technical Program 
(Continued from page 5-A) 


Brown, The Sherwin—Williams Co. 
“Ovens for Forced Drying Wood Fin- 
Mahon Company. 


SESSION VIII QUALITY CON- 
TROL (Red Gold Room; 1:30 
P.M., Friday, May 7). Chairman: 
Latimer, Nickey Bros., Inc., Memphis, 
Tennessee. 


“The Human Angle Quality Con- 
Sooy, Wolverine Carton 
Company. 

“Translating Quality Control 
Into William Price, The 
Singer Manufacturing Company. 
“Applications Some Statistical Qual- 
ity Control Techniques the Manu- 
facture Veneer and 
thers, Inc. 

“Dimensions and Tolerances for Ma- 
Bethel and Hader, North Caro- 
lina State College. 


Grades the Hardwood 
Hardwood Plywood Institute. 
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CIVIC AUDITORIUM, GRAND 


First Floor Plan 
RAMP TO 
EXHIBIT HALL 
RAMP UP 
FLOOR 
STAGE 
BLUE 
LOUNGE 
BLACK SILVER 
ROOM 
FPRS MEETINGS 
HELD HERE 
FIRST AIO 
ROOM 
TO BASEMENT 
FOYER EXHIBIT HALL FOYER 
FPRS MEETINGS 
Aget—Detroit 2526 Alexander Dodds Company Vib 
Alabama Polytechnic Inst. James Donnolly Co., Ltd. 
Allis Company Drake Corporation vil 
American Cyanamid Y78 Econaway Mfg. 
Armstrong Machine Works Ekstrom, Carlson Co. 891011 
Auto—Nailer Company 12131415 
The Bahnson Company Electronic Heating Corp. 6789 
The Bell Machine Co. 9101112 
The Enterprise Company 
Berthelsen Engineer Wks. 156 Fay Egan Company 567 
3456 Fiberesin Plastics 
The Black Bros. Co., Inc. Winther Co. 1516 
Borden Co.—Chemical Div. Foley Mfg. Company 
Buss Machine Works 116 Furniture Manufacturer 
Machine Co. 520 Furniture Production 
Carter Products Co., Inc. Vib Greenlee Bros. 67815 
Clark Equipment Company 1617 
Curtis Machine Corporation Earle Hart Machinery Co. 
DeBurgh Conveyors Hawker Mfg. Company 
Delmhorst Instrument Co. Howell Electric Motors vill 
Dependable Machine Co. University Idaho 
Henry Disston Sons, Inc. Irvington Machine 
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PANTLIND HOTEL 


Kennametal, Inc. 

Kirk Blum Mfg. 
Leitelt Works 
Lemmon Snoap 


To BASEMENT 
EXHIBIT 


Company 


Electronics 
Masonite Corporation 


Mattison Machine 


Works 


McDonough Mfg. Company 
Mereen—Johnson Mach. Co. 
Michigan Col. Min. Tech. 
Michigan State College 
University Michigan 


Moak Machine 


Tool Co. 


Moisture Register Company 
Monical Machine Company 
Moore Dry Kiln Company 


Monsanto Chemical Co. 


Nash Company 


National Adhesives 
National Casein Company 
Nelsonite Chemical Prods. 


Newman Machine 


Co., Inc. 


APRI 


BASEMENT 
HAL) 


> 
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Industry Show 


Basement Plan 


Srorace Room 


21-0" 31-6" 5 
Univ. New York Rockwell Mfg. Company Wisconsin Knife Works 
Carolina State College Root Company Baxter Whitney Sons 891011 
Noble Machinery Company Senco Products Wolverine Finishes Corp. 
Machinery Co. 1232021 Simonds Saw Company 1213 Wood Wood 
Machine Works Sinker—Davis Woodworker Yul 
Porter Machinery Co. 234512 Standard Dry Kiln Co. 
Products Co. Tim Engineering Machine Works 910 
Prods. Mfg. Co. The Union Tool Corp. Boice—Crane Company 
Radial Mfg. Corp. Via Veneer Plywood Company 
Too! Company Victory Carbide Saw Tool United Shoe Mach. Corp. 1011 
Rees Pipe Mfg. Co. Walters Mfg. Company 1819 Coe Mfg. Company 
Reeve tronics, Inc. Williams Pulverizer Co. Aries Fiberboard Corp. 


HILLER STUART CO. 
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Waste-Wood Chipper 

(Continued from page 10-A) 
With the spout feed mechanism 
synchronized the speed the disc, 
this new 75” diameter 4-knife 
wood chipper, illustrated here, just 
announced Murray Manufac- 
turing Company, Wausau, Wisconsin 
will produce quality specification and 
uniform size pulpwood chips 
saw mill refuse. The damping device 
utilizes all the wood yet holds slivers 
the minimum. The chipper can 
driven either electric motor 
Diesel engine the new designed 
mechanical spout feed mechanism op- 
erates from reversible clectric motor, 
from power take off Diesel oper- 
ated capacity when operated 
500 RPM and set cut 34” 
chips approximately cords per 
hour. Its weight 24,000 Ibs. and the 
overall dimensions long, 

9’-4” wide, and high. 


Scale Model Kiln 


operating scale model 
double-track Moore Cross-Circulation 
Kiln will feature the Moore Dry Kiln 
Co.’s exhibit Booth X15. The fan 
system operates produce circulation, 
roof ventilators open and close auto- 
matically, lumber loads can 
move and out the kiln small 
kiln trucks. 


BUSS MODEL 4-L 


Buss Model 24” 30” 
8” Single Surface Cabinet 
Planer. The line contains sin- 
gle and double surface types 
to suit every production set- 
up, including the surfacing of 
rough lumber. 


for YOUR PRODUCT 


REPLACE 


For far-sighted management that 
planning and retooling assure price 
advantage for its products and normal 


profits under highly competitive conditions, replace- 


ment older planers with modern-to-the-minute 


BUSS Cabinet Surfacers constitutes one the best 


equipment investments that can made. 


These machines give you finest finished 


planing three four times the speed older machines 


cut set-up and change-over time much 60% 


provide for grinding and jointing knives with perfect 
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planing requirements. 


PLANER SPECIALISTS EXCLUSIVELY 
292 EIGHTH ST. 


accuracy just fraction the time formerly 


required, and incorporate numerous exclusive features that 
guarantee years continuous, uninterrupted service with 
almost negligible amount maintenance. Consult your 


BUSS Cabinet Surfacer 
exactly fit your production set-up. 
Write for descriptive bulletins. 


HOLLAND, MICHIGAN 


| 


Planer-Band Saw 


The Enterprise Company Colum. 
biana, Ohio, well known manufacturer 
sawmill machinery, will display 
their Crescent P-24 Planer and 
Band Saw; manufacturing 
which they recently purchased from 
The Crescent Division. Rock. 
well Mfg. Co., Leetonia, Ohio. Models 
the Band are for cut. 


ting wood, metal, plastic, bag, 
paper and foam 
Humidifier 
The above Bahnson Type Cen- 
trifugal Humidifier with auto- 
matic humidity control dis- 
played the Woodworkers 
Show. These units have widely 


used woodworking plants 


NORTHERN 
VENEERS 


ROTARY CUT 


100’ 


THE MAYES 
INC. 
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WOOD PRESERVATIVES 


for every purpose 


DECAY! SALES AGENTS 


MONSANTO CHEMICAL CO. 
SANTOPHEN (Pentachlorophenol) 


STAIN! 


WYANDOTTE CHEMICAL CO. 
NOXTANE (Sap Stain) 


TERMITES! 


EFURD MACHINE WELDING CO. 
HURRICANE 
Peelers, Trams, etc. 


MOISTURE! 


St. Louis 10, Mo. 


for years, suppliers wooden 
containers Pacific Coast grow- 
ers, shippers, manufacturers. 


CALIFORNIA BARREL 
COMPANY, LTD. 


San Francisco Los Angeles 
Salt Lake City 


**Universal” design works 
wonders all types cuts 


Today’s newest saw creation estab- 


Wirebound containers Sawn shook 
lishing amazing performance records. 


Veneer covers Barrels Radical new tooth design cuts smoother 


Pallets easier and longer. Try for fifteen 


days your plant without cost. 


Exclusive Distributors 


DUFF CALIFORNIA CO. 


100 Bush Street 
San Francisco California 


SEE THIS NEW SAW 
Booth X-1 


Woodworkers Industry Show 
Grand Rapids, May 5-6-7 


LEMMON SNOAP 


Carbide-tipped Saw Specialists 
286 Bridge St. N.W. Grand Rapids, Michigan 


NAL FPRS 
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LILLY FINISHES 


FOR 


FINE FURNITURE 


LILLY VARNISH THE LILLY COMPANY LILLY VARNISH 


INDIANAPOLIS, INDIANA 


HIGH POINT, 


out the world. provide evapora- 
tion gallons water per hour 
with fractional horsepower motors, 
have fans for circulation the mois- 
ture, and require only water and elcc- 
trical connections. Units are ceiling 
suspended mounted columns. 


Modern Kiln 

The above picture shows new in- 
stallation prefabricated dry kiln 
stalled the Portsmouth Navy Yard, 
Portsmouth, Virginia. 

will have model similar 
building our exhibit 

will look forward seeing all 
you booth Grand Rapids. 
Standard Dry Kiln Co. 


Attend the 8th Annual FPRS 
Indus- 


try Show, Grand Rapids, Mich., 
May 5-6-7. 
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GARDNER, MASSACHUSETTS 


Splicers-Humidifiers 

Econaway Manufacturing Company, 
Bellevue, Michigan manufacturers 
Belt Splicers, will display and dem- 
onstrate the new Econaway Abrasive 
Belt Splicer, Floor Model, also their 
Bench and Steam 
the Woodworkers Industry Show 
Grand Rapids, May and These 


machines are modern and 
finish and feature Electric for 
quick setting splice. 


Hog 


Helpful recommendations 
cific solutions one the woodwork- 
ing most prob- 
lems, that waste wood will 
Patent Crusher Pulverizer 
St. Louis. 

display Williams’ will 
tion purposes. There will 
perienced technicians who glad 
answer all questions. 
Separators, Vibrating Screens 
tors, and complete plants 
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P24 Planer 24” 
KNIFE CUTTERHEAD 


REVERSIBLE FEED 
DRIVEN FEED ROLLS 


WORLD FAMOUS PLANERS 


AND BAND SAWS 


36” Band Saw 


MASSIVE CONSTRUCTION 
BALL BEARING GUIDES 
HANDWHEEL TILT TABLE 


MODELS FOR CUTTING 
WOOD—METAL—PLASTIC 


Woodworkers Industry Show Grand 
Rapids, Michigan, May 


SEPARATE FEED MOTOR 
MAGNETIC STARTERS 


Saw 


DIMENSION 


lumber parts 


finished, semi-finished, 
Unmatched for rough 
smooth, accurate, solid laminated 
fast production! corestocks, blocks 
light finger touch start button wood and plastics 
moves saw straight line hy- Gam-en-wood 


draulic piston. Cuts stock thick, 
strokes minute. Cuts thousands 
pieces without variation. And 
operates quietly with rebound. 


Engineered 
Wood Parts 
Southern and 
Appalachian 
Hardwoods, 


Walnut 


Attend the 


annual 


meeting Grand Rapids. Visit 
our exhibit the Woodwork- 


ers Industry Show, May 
and and see our latest pro- 
duction machines. 


Mahogany. 


INCORPORATED 
OFFICES AND MAIN PLANT: Louisville Ky. 


MACHINERY COMPANY 


1890 GRAND RAPIDS MICHIGAN 


JOURNAL FPRS 
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DUBUQUE, IOWA 


ith WELL 
WORK 


Woodwork for 


MANUFACTURING DIVISION 


The Bilt-Well Line Building Woodwork (everything for the home) made 
kiln-dried Ponderosa Pine. Essentially all products are toxic, water-repellent prese 
vative treated accordance with National Woodwork Manufacturers Association 


HERE’S LIST THE BILT-WELL LINE Complete Unit Windows, Casemer: 
Awning Windows, Kitchen Cabinets, Multiple Use Cabinets, Overhead 
Doors, Combination Doors, Storm Screen Units, Basement Windows, 
Exterior and Interior Doors, Entrances, Gable Sash, Louvers, Corner Chi 
Cabinets, Mantels, Telephone Cabinets and Stair Parts. 


LEADING LUMBER DEALERS 


for installation existing buildings, 
will distributed. 

Those who not expect attend 
the show can obtain catalog informa- 
tion and answers wood processing 
disposal problems writing direct 
Williams Patent Crusher Pul- 
verizer Company, 813 Montgomery 
Street, St. Louis Mo. 


Radial Saw 


new 10-inch 
saw (shown above) combine 
the accuracy and versatility the 
radial saw with the mobility por- 
table electric saw will shown the 
Delta Power Tool Division the 
Rockwell Manufacturing Company. 
The new tool, weighing only 243 
pounds, making its debut through- 
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out the country this month. comes 
equipped with detachable wooden 
handles which enable two men 
carry easily from place place 
litter-fashion. 


Delmhorst Detector 


ment Company exhibit (Booth X-14) 
the Woodworkers Industry Show 
Grand Rapids, May will the 
Delmhorst Model RC-1 Moisture 
Detector. 

Buyers and sellers lumber use 
determine whether stock the 
desired moisture content. Dry kiln op- 
erators employ the RC-1 Detector 
determine when stock ready enter 
leave the kiln. Wood fabricators 
use various production depart- 
ments insure that stock properly 
dried for such operations gluing, 
finishing, shipping, etc. 


Modern Home” 


SINCE 


the manufacturing company, per- 
sonally appear the exhibit dem- 
onstrate the Delmhorst Detector. 
who cannot visit the Show may obtain 
information the instrument writ- 
ing Delmhorst Instrument Company, 
Boonton, 


Facer 

Whitney 600 New-Matic 
Heavy duty machine for the 
facing rough-cut mber, 
glued-up panels and cores, 
tionary, new, endless 
feed belt with pneumatic feed 
fingers for positive feeding 
without strain distortion. 
feed works frame rigidly 
four large ball bearing 
able speed feed unit furnish feeds 
100 feet per minute. Ce: alized 
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We'll there 


introduce... 


The BELL Number 226 EYE-TRONIC Cut-Off Saw 


shown for the first time, May and Grand Rapids. 


AND DEMONSTRATE these established 
INDUSTRY LEADERS. 


The Bell 100 Post Borer with air power, sim- 
and speed that can bore both front and 
back posts speeds 500 550 pieces 
per hour. 


The Bell Sawing, Boring and Chucking Machine 
that saws and bores saws and chucks both 
ends once speeds 1500 per hour. 


WOODWORKING MACHINERY 


MOISTURE REGISTER 


Insures quality, tells moisture content for best 
woodworking results. 


Saves you money, helps cut freight costs. 


Protects your purchases, makes sure orders are 
filled correctly. 


Increases customer goodwill insuring your 
deliveries meet customer requirements. 


Moisture 
Register 
Model RF4 
with 
push-button 
electrodes. 


Moisture Register instruments test moisture content 
wood and wood products down with guaranteed 
performance. There’s model for every purpose, both 
radio frequency and needle types, priced for every budget. 
New models now available for wood waste and plaster. 
free trial offer. obligation! Write today, out- 
lining your requirements. Ask for information Moisture 
Register instruments specially designed for the textile, 
paper and wood industries. 


REGISTER CO. 


West Chestnut St. Alhambra, 


FPRS 


The Bell Multiple Head Mortiser that cuts 
chain mortises, hollow chisel mortises and bores 
all one operation with air powered table 
for cushioned feed. 


The Bell 205 Horizontal Boring Machine with 
direct motor driven heads and bit clusters that 
rotate through full 360 degrees. Expandable, 
and with full range speed adjustments. 


The Bell 300 Electronic Gluer with automatic 
feed pressure and electronic cycling, self-tuning 
and with solid platens. Provides even pressure 
throughout. 


THE BELL MACHINE COMPANY 


Jackson Drive 
Oshkosh 


Wisconsin 


You can zoom ahead, "make all 
the with very few 
stops for sharpening, when you use Onsrud 
Carbide Tipped Cutters. 

For the routing and shaping wood, abra- 

sive plywoods and the hardest hard woods 

there are finer carbide and bits 

than those designed and manufactured 


ONSRUD. 
ONSRUD cutters and bits have long been 
distinguished for their superior quality, preci- 


The big Onsrud page cutter catalog 
shows all types for every woodworking 
Write today for your copy. 


STOPS 
nsrud Cutte 


OTHER MODELS: 


controls with convenient push-botton 
operation. Unique mounting cutter- 
head for greater and safety 
setting and grinding the knives. Built 
in. and in. widths. 


Boring Machine 


The Bell No. 205 Horizontal Bor- 
ing Machine featuring versatility 
work range, simple operation, fast set- 
ups, moderate initial cost. machine 
that can grow with your needs the 
addition more heads 
clusters. 
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Carbide Tipped Saws 

Lemmon and Snoap saw specialists 
will show complete line carbide- 
tipped saws the Woodworkers In- 
dustry Show held conjunction 


with the Forest Products Research 
Society Convention Grand Rapids, 
Michigan, May 

Mr. Kenneth Lemmon and Mr. 
Leonard Snoap will attendance 
during the show. Mr. Lemmon an- 
nounces that they will show 
NEW Tri-Cut Saw the show. This 
new saw blade the closest approach 
designing blade that 
will cut most any wood laminate 
all operations and give high perform- 
ance plus long life. 

Also released during the show, 
will the Catalogue for This 
new catalogue contains the complete 
line saws manufac- 
tured Lemmon and Snoap. 


FULLY AUTOMATIC 


TABLE DRIVES 
HYDRAULIC ELECTRIC 


DUTY 
32” 108” capacity 


HANCHETT MANUFACTURING 


World’s Largest Manufacturer Knife Grinding and Saw Sharpening Machinery 


MAIN OFFICE Big Rapids, Michigan WEST Portland, Oregon 


knife grinders 


for your 


for better, more 


HUGE PROFITS FROM WASTE 
lowest cost 


(faster red) 
CAPACITY: 32” 184 


EXTRA HEAVY 


Armstrong Steam Humidifiers 


The Armstrong Machine orks, 
Three Rivers, Michigan, will 
working steam humidifier 
tion Woodworkers Industry 


Humidistat controlled steam 
room atmosphere the form 


dry steam. Connect into existing 
and electric systems much like 
heater. Separating-silencing 
prevents discharge water 
and keeps unit quiet. Sizes 
meet any requirements. 
cu. ft. space. 


APRIL, 954 
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FOR SUPERIOR PERFORMANCE 
THROUGH THE YEARS... 


1 
' 


(98%) 


Siempelkamp 100” 52” hydraulic Press with openings. Specific pressure area Hydraulic pressure rams 

Note these distinct Siempelkamp advantages and observe the 
efficient design the foundation plan above. 


Large ram diameter. 

Low hydraulic pressure. 

One-piece frame for assured alignment. 

Polished Siemen—Martin solid drilled platens given uniform 
heat distribution. 

Completely automatic controls for pressure, temperature and 
time sequence. 

U.S. standard threads, tooling and electric motors avail- 
able. Qualified service convenient locations. 

All sizes and pressures available. Many stock. 


See Our Exhibit the Woodworkers Way 5-7 Grand 


For Free Literature Write: West the Rockies: 


HEYER Sales Engineering Co. 
ILCO MACHINE WORKS 
1301 Hollywood, Memphis Tenn. 1004 Washington Bldg., Tacoma Washington 
Tel. Tel. Tacoma 1605; Seattle LOgan 0921 
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Stroke Rubbing 


Shown the new Curtis Model 
Hydraulic Automatic Stroke 
Rubbing Machine introduced and 
shown the Woodworking Industrial 
Show Curtis Machine Corporation 
Jamestown, Features include 
high speed rubbing, automatic adjust- 
ments, and automatic ejection cool- 
ant rubbing compound, among 
many other advantages. 


Here's What 


Onsrud Display 


Our exhibit space will section 
heavy machines valued $30,000 will 
exhibited. These machines consist 
two automatic shapers, one detail 
shaper, two routers, one radial arm 
router, and one “Lumber 
Supplementing these machines will 
cutters and portable machines valued 
$4,000. 


WILLIAM’S “NO-NIFE” HOGS 


Can For You: 


Increase The Heating Value 
Your Wood Scrap! 


When reduced chip form hogging, 
wood burns more evenly-—gets all the heat 
value possible. Unhogged slabs, trimmings, 
large pieces, restrict air flow, smother fire, 
result inefficient combustion. 


Improve Quality Wood Flour 
And Sawdust! 


Processing wood scrap with Williams 

og, for resale the form wood flour 
sawdust, assures more uniform grinding 
and sizing—much lower labor costs—re- 
duced power requirements. 


Reduce Handling Cost Much 
75%! 


One man firing wood chips can handle 
the same tonnage would require three 
men fuel scrap remained awkward 
lengths and pieces that necessitate indi- 
vidual handling. 


Your Operation May Permit 
Complete Automatic Handling 


Williams has made many automatic in- 
stallations hog and convey waste wood 
stoker boiler tremendous savings 
handling expense. Other installations 
automatically grind, separate and pack- 
age wood flour and sawdust result 
phenomenal reductions cost. 


Williams equipment will actually pay for itself few months, then 
continue produce extra profits for many years. Investigate now! 


Write for 


INDUSTRY SHOW 
SEE OUR EXHIBIT! BOOTH NO. X-11 


WILLIAMS PATENT CRUSHER PULVERIZER 2714 9th ST., ST.LOUIS MO. 


Practical demonstrations 


most 
machines will given and interesting 


souvenirs will run off our 
WA-50 Automatic Shaper for 
ested viewers. 

Onsrud personnel the show will 


Reinhartsen, Exec. Vice Pres 
Albert Breuer, Sales 
Richard Christophersen, Adve: 
Manager; Richard Nordby, orge 
Anderson, George Linsner, and 
Olai Olsen, 


Modern Rees Burner 

Rees Blow Pipe Mfg. Co. 340 
Seventh Street, San Francisco, 
have display Booth 12, 
lar the one pictured above. 
tendance the booth will 
sell Rees, Cole, Cowan, 
Sr., and Cowan, Jr. 


Saw Filer 

New Model Foley 
now ready for immediate 
sharpens hand, band and 
automatically. Simple 
quires special skill for 
nance right plant, making 
venient sharpen saws 
needed. Precision machine 
vides faster, smoother sawing, 
ing production lower cost. 


APRIL, 


xz | 
OLDEST AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 
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are WORDS worth thousand pictures 
maybe worth thousands dollars you! 


(Top) Conveyor type glue-spreader 
and infeed table foreground; 


wire us, outlining your problem, Mann-Russell Electronic !umber 
board hard soft wood whether foreground; offbearing sec- 
veneers, other lamination; tion with automatic cut-off saw 
available for thicknesses background. 


Electronics 
NORTHWEST SYNDICATE, INC. 


South 23rd Pacific Avenue Tacoma Washington 
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1953 
avenue 
pear 
Yours 
LUMBER co. 


sults the following advantages: 
Loose semi-loose knots are easily 
seen and cut out. Wind-shakes are 
brought light. better facing job 
moved bring panels smooth 
surface the second operation. 


The machine’s features are hard 
chrome plated center table 
sure bar, steel sectional rolls, steel 
sectional chipbreakers, motor direct 
the arbor, variable feed, power raise 
and lower for the bed, worm and gear 
reduction unit, double roll bearings 
roll boxes, complete 
for both heads, one-shot 
tem, divided infeed sectional roll, 
built-i -in electrical control panel, preci- 
sion jointing equipment, fast feeds 
165 feet per minute the 30” 
and 265 feet per minute 
the 20”. 


Double Surfacer 


This modern double surfacer, com- 
pletely ball bearing machine, built 
for fast feeds, heavy first cutting, for 
use lumber mills, furniture factories 
and other woodworking concerns 
where lumber surfaced before the 
cut-off saw. 

Use the Model for rough sur- 
facing lumber before ripped re- 


VISIT OUR 


ask about 
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Hydraulic Press 

kamp Hot Plate Hydraulic 
which there are North 
and hardboard plants. Wilco 
American representative siem- 
pelkamp Co., Krefeld, 
world’s oldest and largest 
facturer. Wilco will feature pel- 
kamp booth I-9 and the 
Woodworkers Industry Show. at- 
tendance the Wilco booth 
Wilco president, Richard 
Jr., and Robert Jones. Wilco vice- 
pean chipboard plants and the Sicmpel- 
kamp plant. 


Band Saw Tire 

Carter Products Co., Inc., 
Rapids, new patented Sand 
minutes, without glue, cement, 
rims special tools; will outlas 
sizes, the “JIFFY” 
less circular steel backbone; perly 
balanced and crowned for 
tion and cannot slip, throw 
any speed. 


APRIL, 


SHOW 
APIDS, MICH. 
earn 


Get this NOW! 


REDCO Tool Grinder 
REDCO Carbide Tipped Tools 


and more woodworking plants are switching this 
Redco profit-package. builds output and eliminates un- 
fortunate—however unavoidable—plant downtime when 
toois need prompt re-sharpening. 


Here’s what the Redco profit-package gives you... 


Redco Tool Grinder. This precision grinder was devel- 
oped woodworking men meet the exact needs the 
industry. simplicity itself—after free, three-day 
training course the application carbides wood- 
working and the utilization the grinder—the operator 
becomes proficient. With the right attachments, your 
carbide tipped saws, router bits, cutter heads, moulder 
heads, grooving cutters and other tools can sharpened 
—profile knives can ground and sharpened. 


Redco Carbide Tipped Tools. Like the Redco Grinder, 
these tools were designed and are made specialists 
woodworking. Precision Saws, helical and serrated Moulder 
Heads, helical Shaper Heads, two and four knife Shaper 
Heads, Shaper Knives, Grooving Cutters and Router Bits 
give remarkable, trouble-free service. 


With this equipment use—and pre-planned re- 
sharpening schedule (sometimes called 
Carbide Control’’) operation— your woodworking plant 
will establish new records for outstanding, high qual- 
ity production. 


Investigate this Redco profit-package—it pays! invite 
you write for new Bulletins and complete information. 


TOOL DIVISION 
LION CABINET RED LION PA. 


—" 
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INCREASE DRYING QUALITY 
CUT DRYING 


STANDARD/ 


Dry Kiln with Direct 


Each fan the STANDARD 
kiln directly driven with 
its own automatic reversible 
motor. The motor glass 
and silicone insulated 
withstand temperatures 
356° and humidities 
100%. also features 
silicone-greased ball bear- 
ings. 


ECONOMICAL STANDARD KILN, shown above, has 
individually-driven fans facing the direction air flow 
through the lumber. This provides cross circula- 
tion with proper air velocity, uniformly distributed 
low horsepower. Result: CHEAPER OPERATION, MORE 
UNIFORM AIR CIRCULATION! 


t 
HIGH VELOCITY HIGH VELOCITY 


HIGH VELOCITY 


COSTLY OLD-FASHIONED KILN, shown above, has 
line-shaft driven fans placed, opposed pairs, right 
angles the direction air flow. This causes indirect 
cross circulation which requires greater horsepower 
due line-shaft drag and increased air resistance. Re- 
sult: EXPENSIVE OPERATION, UNIFORM AIR CIR- 
CULATION! 

For new kiln modernize your old kiln, write today 

for complete information. You're invited to see our model 


kiln display Booth No. the Woodworkers In- 
dustry Show. 


792 HARDING ST.. 


INDIANAPOLIS 21, IND. 
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Editorial 


(Continued from page 9-A) 


would the high side would estimate that 
our vast industry spends not more than 214 million dollars 
annually consumer level propagandizing wood and wood 
products. were lift out this amount what 
spent half dozen our larger individual wood com. 


panies, the residual amount for the rest the entire indus- 
try would appallingly small. 
Contrast this situation with other industries also 


are alertly and aggressively competing for part that same 

“Consumer Last year the automotive 
the neighborhood $200 million, the food inc 
approximately $300 million. Some industries, like 
and automotive, keep their volume making 
obsolete. 


Imagine what intelligent and carefully 
tained program the wood industry could achieve our 
separate organizations were join hands. The 
incredible—the results would tremendous. 
being unwieldy and order effective, 
hardwoods and softwoods would have work out 
the virtues each. this manner, would 
portant job with the American Consumer, where 
are scattering our shot with very little effectiveness 


Who would work out the program? Perhaps 
made the presidents, and 
trade promotion chairmen each participating 
Who would finance the program? each company 
gross sales into the fund, the job could probably one. 
would the best money ever spent. 


SEE THE INDUSTRY SHOW! 


(Booth X-14) 


The Delmhorst Moisture Detector 


inexpensive, easy-to-use 
quickly tells the moisture content any 
species that you can take immediate step: 
prevent shrinkage, warpage and 
before losses occur. 


See the Delmhorst Moisture Detector 
The Industry write for comp 
information. 


DELMHORST INSTRUMENT COMPAN 
BOONTON NEW JERSEY 
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Att 
end Woodworke 


Compare Design 


Diehl precision 
ing machines are stream- 
lined for ific reasons: 
More simplified, more 


for your operators. 
#99 Multi-Rip Sow 


Diehl #900 


Tapeless Veneer Splicer 


Compare 


Construction 
Massive, rigid construction 
eliminates 
vides puilt-in precision. 
lower maintenance costs. 


Diehl Veneer Jointer 
and Edge 


Comparison 


oodworking Industry 


Compare 

rformance 

Diehl precision 
machines are capable 
higher-speed operation 
with more consistent 
acy—more wood worke 
per day with less labor costs. 


Diehl Straight Line 
Glue Joint Rip Saw 


#660 Glue Jointer 
and Edge Moulder 


#725 


faster with less 
4 wil 
Call Your piehl 
ative 
precision 


SOLVE YOUR 
DUST and FUME CONTROL PROBLEMS 


For years, Kirk Blum has specialized the 
FABRICATION and INSTALLATION efficient, 
able systems for the removal dust and fumes. 


DESIGN: Kirk Blum engineering specialists 
plant and then design your system, selecting most 
suitable for your problem. 


CONSTRUCTION: Kirk Blum fabricates the 
(equipment “tailor made” for your 


INSTALLATION: The Kirk Blum contract includes 
bility for the entire system, installed mechanics years 
specialized experience the installation such 


Exclusive Kirk Blum Plenum Main Systems large 
North Eastern Toy Plant. result, you have one undivided 


complete contract for installed system, ready The 
Dust Collecting System 
Kirk Blum Mfg. Co., 3231 Forrer St., Cincinnati 


Falconer, N. Y. 


DUST FUME CONTROL SYSTEMS 
WRITE FOR ANY THE FOLLOWING BOOKLETS: 


Systems for Woodworking Plants” 
Systems for Various 


streamlined 
Tapered Main Sys- 
tem for the Sports 
Products Co., Cin- 
cinnati, Ohio. 


This cluster of Cyclones collects sawdust, shavings and chips at the 
Bernhardt Furniture Co., Lenoir, N. C. 


Exterior collectors save 
plant space the Mor- 
ganton Furniture Co., 
Morganton, N. C. 
ae 
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MATTISON 
276 


MOULDER 


On GvERY 


March 16, 1953 


REDUCED COST FITTING Machine Works 
Rockford, Illinois 
AND SANDING OPERATION 
Early this year, installed one your 276 
might ke to know how we are getting along with this 
QUALITY MOULDING WORK 
Here Imperial, manufacture complete line 
FOR high grade tables, and the moulder work must nearly 


as possible to = fitting 

operétions, @ addition of this Mattison No. 276, 

IMPERIAL FURNITURE COMPANY the quality our moulded work has improved 
while our costs have gone down. 


find this Mattison No. 276 very easy 
set up, due the accessibility all the adjustwents 
and controls. Vertical and cross adjustments the 
heads are made positively and quickly, and the hand locking 
wrenches which are attached the machine simplify setting 
the guides. feature that "steys put", 
FINDS MATTISON 276 which doubt due the rigid construction, precision 
manufacture, and engineering design. The outboard 
bearings eliminate vibration heavy cuts, and believe 


that any high speed moulder spindle should have outboerd 


are confident that this machine will continue 


perform efficiently for great many years. 
Stays put Yours very truly, 
IMPERIAL FURN FURNSTURE COMPANY 
Vertical and cross adjust- 
made quickly and positively 


Outboard bearings elimi- 

nate vibration heavy cuts Imperial Furniture Company’s reputation 
for building high quality line tables 
good measure due precise fabrication meth- 
ods which insures consistently accurate re- 
sults and proper fitting all parts. Mr. 
Christy, Plant Manager Imperial, has been 


Attached wrenches simplify 
setting guides 


around the woodworking industry for good 
many years and knows what wants and has 
have the way production and accurate 
results. The above letter telling his experience 
with the Mattison 276 Moulder example 
what this machine doing for good many 
others. For complete information the Matti- 
son 276 High Speed Electric Moulder, ask 
send you our latest free circular. 


2-MICHIGAN 
\ 


HYDRAULIC 
LAMINATING PRESSES 


105 REPUBLIC AVE. 


JOLIET, ILLINOIS 


MAILING ADDRESS 
BOX 1205 


INSURES 
ADVANCED 
DESIGN 


